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(57) Abstract: Provided herein are methods to increase the culture density and/or thickness of a cellular biomass in a cultivation 
infrastructure, and to promote anchorage-independent growth of a cellular biomass in a cultivation infrastructure. The methods comprise 
activating a TEAD protein, for example, by increasing cellular expression of the TEAD protein or by increasing cellular expression of a 
fusion protein comprising a DNA-binding domain (DBD) derived from a TEAD protein and a transcriptional activation domain (TAD) 
in the cellular biomass. In some embodiments, the cellular biomass is harvested from the cultivation infrastructure for the formulation 
of cell-grown food products or ingredients, such as animal meat manufactured from cells in an ex vivo process or for therapeutic 
applications such as organ or tissue transplantation or grafting. 
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USE OF TEAD PROTEINS FOR PRODUCTION OF CELLULAR BIOMASS 
CROSS REFERENCE TO RELATED APPLICATIONS 


[0001] This application claims priority to U.S. provisional patent application number 
62/93 1,878, filed on November 7, 2019, the contents of which are incorporated herein by reference 


in its entirety. 


DESCRIPTION OF THE TEXT FILE SUBMITTED ELECTRONICALLY 


[0002] The contents of the text file submitted electronically herewith are incorporated herein by 
reference in their entirety: A computer readable format copy of the Sequence Listing (filename: 


MPHM 011 02WO SeqList_ST25.txt, date recorded: November 9, 2020, file size ~ 123,752 
bytes). 


BACKGROUND 


[0003] The mass production of cells remains limited by several factors, thus limiting final 
yields. Such mass production finds several downstream applications. 

[0004] For example, foods formulated from metazoan cells, cultured in vitro, have prospective 
advantages over potential advantages over their corporal-derived animal counterparts, including 
improved nutrition and safety. Production of these products have been projected to require fewer 
resources, convert biomass a higher caloric efficiency and result in reduced environmental impacts 
relative to conventional in vivo methods. Together, metazoan cells, and their extracellular 
products, constitute a biomass that can potentially be harvested from a cultivation infrastructure 
for formulation of cell-based food products, such as cultured meat. Cellular biomass produced by 
cell culture method can also be used in medical applications such as organ or tissue transplant and 
grafts. 

[0005] However, mass production of a cellular biomass originating from cultured metazoan 
cells remains limited by several factors, for example, the maximum culture density that can be 
conventionally achieved, thus limiting final yields. Provided herein are compositions and methods 


that address this and other related needs. 
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SUMMARY 


[0006] Provided are compositions and methods for increasing the culture density and/or 
thickness of a metazoan cellular biomass (also referred to herein as simply “biomass’”) in a 
cultivation infrastructure and promoting/increasing anchorage-independent growth of a cellular 
biomass in a cultivation infrastructure. These methods comprise culturing a metazoan cellular 
biomass in a cultivation infrastructure; and activating a Transcriptional Enhanced Associate 
Domain (TEAD) protein or a homolog thereof in the cellular biomass. Exemplary methods for 
activating a TEAD protein or a homolog thereof comprise expressing a TEAD protein or a 
homolog thereof or expressing a fusion protein comprising a DNA binding domain (DBD) derived 
from TEAD or a homolog thereof and a transcriptional activation domain (TAD), in the cellular 
biomass. 

[0007] Provided herein are ex vivo methods for producing edible metazoan cellular biomass 
comprising activating a TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein 
or a homolog thereof or by expressing a fusion protein comprising a DBD derived from TEAD or 
a homolog thereof and a TAD, in the cellular biomass to obtain an expanded cellular biomass; 
inducing myogenic differentiation of the expanded cellular biomass by activating one or more 
myogenic transcription factors, wherein the differentiated cells form myocytes and multinucleated 
myotubes; and culturing the myocytes and myotubes to generate skeletal muscle fibers, thereby 
producing edible metazoan cellular biomass. 

[0008] Also provided is cellular biomass comprising cells of a metazoan species comprising a 
polynucleotide sequence encoding a fusion protein, wherein the fusion protein comprises a DNA 
binding domain (DBD) derived from a TEAD protein or a homolog thereof and a transcriptional 
activation domain (TAD). Also provided are fusion proteins comprising a DBD derived from a 
TEAD protein or a homolog thereof and a TAD; polynucleotides encoding the fusion proteins; 


and compositions thereof. 
BRIEF DESCRIPTION OF THE DRAWINGS 


[0009] FIG. 1 depicts an exemplary embodiment where a cellular biomass is cultivated on a 
substrate impermeable to physiological solutions. 
[0010] FIG. 2 depicts an exemplary embodiment where a cellular biomass is cultivated on a 


substrate permeable to physiological solutions. 
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[0011] FIG. 3 depicts an exemplary embodiment where a cellular biomass is cultivated in a 


suspension culture, as a self-adherent aggregate. 
DETAILED DESCRIPTION 


[0012] Provided herein are compositions and methods for the production of cellular biomass. 
[0013] Before describing certain embodiments in detail, it is to be understood that this disclosure 
is not limited to particular compositions or biological systems, which can vary. It is also to be 
understood that the terminology used herein is for the purpose of describing particular illustrative 
embodiments only, and is not intended to be limiting. The terms used in this specification 
generally have their ordinary meaning in the art, within the context of this invention and in the 
specific context where each term is used. Certain terms are discussed below or elsewhere in the 
specification, to provide additional guidance to the practitioner in describing the compositions and 
methods of the invention and how to make and use them. The scope and meaning of any use of a 
term will be apparent from the specific context in which the term is used. As such, the definitions 
set forth herein are intended to provide illustrative guidance in ascertaining particular 
embodiments of the invention, without limitation to particular compositions or biological systems. 
[0014] As used in the present disclosure and the appended claims, the singular forms “a,” “an” 
and “the” include plural references unless the content clearly dictates otherwise. 

[0015] Throughout the present disclosure and the appended claims, unless the context requires 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be 
understood to imply the inclusion of a stated element or group of elements but not the exclusion 
of any other element or group of elements. 

[0016] As used in the present disclosure the term “about” shall generally mean an acceptable 
degree of error for the quantity measured. Exemplary degrees of error are within 20%, within 10%, 
and within 5% of a value or range of values. 

[0017] The term “edible” cellular biomass as used herein encompasses raw or uncooked 
metazoan meat as well as partially or fully cooked metazoan meat. The term “therapeutic cellular 
biomass” or “cellular biomass for therapeutic purposes” as used herein encompasses cells, partial 
or whole tissue of a metazoan species, cells, partial or whole organ of a metazoan species, or a 
graft, prepared for and used in therapeutic, medical or cosmetic applications. 

[0018] Standard techniques may be used for recombinant DNA, oligonucleotide synthesis, and 


tissue culture and transformation (e.g., electroporation, lipofection). Enzymatic reactions and 
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purification techniques may be performed according to manufacturer's specifications or as 
commonly accomplished in the art or as described herein. These and related techniques and 
procedures may be generally performed according to conventional methods well known in the art 
and as described in various general and more specific references that are cited and discussed 
throughout the present specification. Unless specific definitions are provided, the nomenclature 
utilized in connection with, and the laboratory procedures and techniques of, molecular biology, 
cell biology, analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical 
chemistry described herein are those well-known and commonly used in the art. Standard 
techniques may be used for recombinant technology, molecular biological, microbiological, 
chemical syntheses, chemical analyses, pharmaceutical preparation, formulation, and delivery. 

[0019] As used herein, reference to “TEAD” includes reference to TEAD1, TEAD2, TEAD3, 
TEAD4, unless otherwise specifically noted. Also provided herein are TEAD variants, precursors, 
isoforms, homologs (inclusive of paralogs and orthologs), and biologically active fragments 
thereof that retain the characteristics of a reference TEAD protein. The term “homolog” as used 
herein encompasses orthologs (from different species) and paralogs (from the same species). In 
mammals, there are four closely related TEAD proteins - TEAD1, TEAD2, TEAD3, and TEAD4 
- that are expressed from the corresponding 16801, Tead2, Tead3, and Tead4 genes, respectively, 


and constitute paralogs of one another. 
Cellular Biomass 


[0020] As referred to herein, a cellular biomass is comprised of metazoan cells and their 
extracellular products. The cellular biomass of the disclosure are compositions produced by the 
culturing of naturally occurring, transgenic, or modified cells in culture. 

[0021] The cells used in the methods of the present disclosure can be primary cells, or cell lines. 
The methods provided herein are applicable to any metazoan cell in culture. Generally, the cells 
can be from any metazoan species whose tissues are suitable for dietary consumption. In some 
embodiments, the cells demonstrate the capacity for skeletal muscle tissue specification (e.g. 
myoblasts). In other embodiments, the cells do not demonstrate the capacity for skeletal muscle 
tissue specification. 

[0022] In some embodiments, the cellular biomass is harvested for the formulation of cell-based 


food products, such as cultured animal meat. The phrases “cell-based meat’, “slaughter-free cell- 
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in vitro produced meat”, “in vitro cell-based meat”, 
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free cultured meat”, “in vitro produced cultured meat”, “in vitro meat”, “in vitro cultured meat” 
and other similar such phrases are interchangeably used herein, and refer to the meat that is 
generated in vitro, starting with cells in culture, and that method which does not involve the 
slaughter of an animal in order to directly obtain meat from that animal for dietary consumption. 

[0023] The cellular biomass is suitable for both human and non-human consumption. In some 
embodiments, the cell-based meat is suitable for consumption by animals, such as domesticated 
animals. Accordingly, the cellular biomass herein support the growth of “pet food”, e.g. dog food, 
cat food, and the like. 

[0024] It is noted that the cellular biomass is not limited for cell-based food products, and 
accordingly, in other embodiments, the cellular biomass is harvested for the formulation of cell- 
based therapeutic products, such as cultured cells, tissue, graft, or whole or part of an organ. Thus, 
in also these embodiments, the methods utilize cells with various lineages or sources. For 
example, the methods may utilize cells from heart, liver, kidney, pancreas, spleen, bladder, 
intestine, skin, embryo etc., appropriate for use in cell-based therapeutic products. 

[0025] In some embodiments, the cells are derived from any non-human animal species 
intended for human or non-human dietary consumption. In some embodiments the cells may be 
of avian, ovine, caprine, porcine, bovine, or piscine origin. In some embodiments the cells may be 
of livestock, poultry, avian, game, or aquatic species. 

[0026] In certain embodiments, the cellular biomass comprises cells that are from livestock such 
as domestic cattle, pigs, sheep, goats, camels, water buffalo, rabbits and the like. In certain 
embodiments, the cellular biomass comprises cells that are from poultry, e.g. domesticated 
poultry, such as chicken, turkeys, ducks, geese, pigeons and the like. In certain embodiments, the 
cellular biomass comprises cells that are from game species such as wild deer, gallinaceous fowl, 
waterfowl, hare and the like. In certain embodiments, the cellular biomass comprises cells that are 
from aquatic species or semi-aquatic species, including certain fish, crustaceans, mollusks, 
cephalopods, cetaceans, crocodilians, turtles, frogs and the like. In certain embodiments, the 
cellular biomass comprises cells that are from exotic, endangered, conserved or extinct animal 
species. 

[0027] In certain embodiments, the cellular biomass comprises cells that are from any metazoan 
species demonstrating the capacity for skeletal muscle tissue specification. In certain 
embodiments, the cellular biomass comprises cells that are modifiable by a genetic switch to 


induce rapid and efficient conversion of the cells to skeletal muscle for cultured meat production. 
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In certain embodiments, the cellular biomass comprises cells that are from any metazoan species 
whose tissues are suitable for dietary consumption. 

[0028] In specific embodiments, the cellular biomass comprises cells from Gallus gallus, Bos 
taurus, Sous scrofa, Meleagris gallopavo, Anas platyrynchos, Salmo salar, Thunnus thynnus, Ovis 
aries, Coturnix coturnix, Capra aegagrus hircus, or Homarus americanus. Accordingly, 
exemplary slaughter-free cell-based meat products of the disclosure include avian meat products, 
chicken meat products, duck meat products, and bovine meat products. 

[0029] In an exemplary embodiment, the cellular biomass comprises cells from livestock, 
poultry, game, or aquatic species. 

[0030] In other embodiments, the cellular biomass comprises cells from humans, primates, 
rodents, including rats and mice, and companion animals such as dogs, cats, horses, and the like. 
[0031] It is noted that the cellular biomass can be cultivated for any downstream application, 
not just limited to food production. For example, the cellular biomass can be cultivated for 
generating cells, a tissue or graft for therapeutic applications. 

[0032] In some embodiments, the cells are primary stem cells, self-renewing stem cells, 
embryonic stem cells, pluripotent stem cells, induced pluripotent stem cells, or transdifferentiated 
pluripotent stem cells. 

[0033] In some embodiments, the cells of the cellular biomass are myoblasts, myocytes, 
fibroblasts, induced pluripotent stem cells, hepatocytes, reserve cells, mesenchymal stem cells, 
adipocytes, embryonic stem cells or chondrocytes. 

[0034] In some embodiments, the cells of the cellular biomass are myogenic cells. In some 
embodiments, the cells are natively myogenic (e.g. are myogenic cells such as myoblasts, 
myocytes, satellite cells, reserve cells, muscle derived stem cells, mesenchymal stem cells, 
myogenic pericytes, and mesoangioblasts that are cultured in the cultivation infrastructure). In 
other embodiments, the cells are not natively myogenic (e.g. are non-myogenic cells such as 
fibroblasts or non-myogenic stem cells that are specified to become myogenic cells in the 
cultivation infrastructure). In some embodiments, non-myogenic cells include embryonic stem 
cells, induced pluripotent stem cells, extraembryonic cell lines, and somatic cells other than 
muscle cells. 

[0035] In some embodiments, the cells of the cellular biomass are somatic cells. In some 


embodiments, the cells of the cellular biomass are not somatic cells. 
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[0036] In some embodiments, the cellular biomass comprises cells of the skeletal muscle 
lineage. Cells of the skeletal muscle lineage include myoblasts, myocytes, and skeletal muscle 
progenitor cells, also called myogenic progenitors that include satellite cells, reserve cells, muscle 
derived stem cells, mesenchymal stem cells, myogenic pericytes, and mesoangioblasts. 
[0037] In some embodiments, the cells are non-myogenic, and such non-myogenic cells can be 
programmed to be myogenic, for example the cells may comprise fibroblasts modified to express 
one or more myogenic transcription factors. In exemplary embodiments, the myogenic 
transcription factors include MYODI, MYOG, MYF5, MYF6, PAX3, PAX7, homologs, 
paralogs, orthologs, and genetic variants thereof. In some embodiments, the cells are modified to 
express one or more myogenic transcription factors as described in a PCT publication, 
WO/2015/066377, incorporated by reference herein in its entirety. 
[0038] In some embodiments, the cells comprise a mixture of cell populations described herein, 
e.g. a mixture of fibrogenic cells and myogenic cells in co-culture, e.g. a mixture of fibroblasts 
and myoblasts in co-culture. In some embodiments the cells used for the production of cell-based 
meat are a mixture of fibroblasts and myoblasts in a suspension co-culture. In some embodiments 
the cells used for the production of cell-based meat are a mixture of fibroblasts and myoblasts in 
an adherent co-culture. In some embodiments cells in co-culture comprise additional cell types 
such as adipocytes, endothelial cells, and generally cells from the mesoderm lineage. 
[0039] In some co-culture embodiments, the cells are in a suspension co-culture, in some 
embodiments, the cells are in an adherent co-culture, and in some embodiments, the culturing 
processing makes use of both techniques. The co-cultures provide herein comprise a mixture of 
at least fibroblasts and myoblasts. In some embodiments, the ratio of the fibroblasts to myoblasts 
(designated as F and M) ranges from about 5F:95M to about 9SF:5M. In exemplary embodiments, 
the ratio of the fibroblasts to myoblasts is about SF:95M, 10F:90M, 15F:85M, 20F:80M, 25F:75M, 
30F:70M, 35F:65M, 40F:60M, 45F:55M, 50F:50M, 55F:45M, 60F:40M, 65F:35M, 70F:30M, 
75F:25M, 80F:20M, 85F:15M, 90F:10M, or even about 95F:5M. 
[0040] In some embodiments, the cells are modified to express telomerase reverse transcriptase 
(TERT) and/or inhibit cyclin-dependent kinase inhibitors (CKI). In some embodiments, the cells 
are modified to express TERT and/or inhibit cyclin-dependent kinase inhibitors as described in a 
PCT publication, WO 2017/124100, incorporated by reference herein in its entirety. 
[0041] In some embodiments, the cells are modified to express glutamine synthetase (GS), 
insulin-like growth factor (IGF), and/or albumin. Exemplary methods of modifying cells to 
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express GS, IGF, and/or albumin are described in a PCT Application No. PCT/US2018/042187, 
published as WO2019014652A1, which is incorporated by reference herein in its entirety. 

[0042] In some embodiments, the cellular biomass is cultivated in a suspension culture and 
forms a self-adherent aggregate. A self-adherent aggregate refers to masses of viable cells 
suspended in a physiological liquid medium (e.g. suspension culture) aggregated due to, for 
example, their (1) adherence to each other (e.g. cadherin cell adhesion) (2) adherence to a 
basement membrane or other extracellular matrix secreted by the cells (e.g. integrin cell adhesion) 
or (3) a combination of both. 

[0043] In some embodiments, the cells may comprise any combinations of the modifications 


described herein. 
Cultivation Infrastructure 


[0044] As referred to herein, a cultivation infrastructure refers to the environment in which the 
cells are cultured or cultivated to provide a two-dimensional or three-dimensional meat product. 
[0045] A cultivation infrastructure may be a vessel, a tube, a plate, a cylinder, a flask, a petri- 
dish, a multi-well plate, a dish, a vat, an incubator, a bioreactor, an industrial fermenter and the 
like. 

[0046] A three-dimensional cultivation infrastructure may be sculpted into different sizes, 
shapes, and forms, as desired, to provide the shape and form for the muscle cells to grow and 
resemble different types of muscle tissues such as steak, tenderloin, shank, chicken breast, 
drumstick, lamb chops, fish fillet, lobster tail, etc. The three-dimensional cultivation infrastructure 
may be made from natural or synthetic biomaterials that are non-toxic so that they may not be 
harmful if ingested. Natural biomaterials may include, for example, collagen, fibronectin, laminin, 
or other extracellular matrices. Synthetic biomaterials may include, for example, hydroxyapatite, 
alginate, polyglycolic acid, polylactic acid, or their copolymers. The three-dimensional cultivation 
infrastructure may be formed as a solid or semisolid support. 

[0047] A cultivation infrastructure can be of any scale, and support any volume of cellular 
biomass and culturing reagents. In some embodiments, the cultivation infrastructure ranges from 
about 10 uL to about 100,000 L. In exemplary embodiments, the cultivation infrastructure is about 
10 uL, about 100 uL, about 1 mL, about 10 mL, about 100 mL, about 1 L, about 10 L, about 100 
L, about 1000 L, about 10,000 L, or even about 100,000L. 
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[0048] In some embodiments, the cultivation infrastructure comprises a substrate. A cultivation 
infrastructure may comprise a permeable substrate (e.g. permeable to physiological solutions) or 
an impermeable substrate (e.g. impermeable to physiological solutions). 

[0049] In some embodiments, the cultivation infrastructure comprises a primary substrate, 
which can be a flat, concave, or convex substrate. In some embodiments, the cultivation 
infrastructure further comprises a secondary substrate, either introduced, or autologous, to direct 
cellular growth between the substrates, e.g. to direct attachment, proliferation and hypertrophy of 
cells on a plane perpendicular to the primary substrate. 

[0050] In some embodiments, the culturing of cells in the cultivation infrastructure can induce 
the production of extracellular matrix (ECM) that may act as an autologous scaffold to direct three- 
dimensional cellular growth, e.g. to direct attachment, proliferation and hypertrophy of cells on a 
plane perpendicular to the substrate. 

[0051] In some embodiments, the cultivation infrastructure comprises a hydrogel, a liquid cell 
culture media, or soft agar. 

[0052] In some embodiments, the cultivation infrastructure does not comprise an exogenously 
added scaffold to promote self-assembly of a three-dimensional cellular biomass. In some 
embodiments, the cultivation infrastructure does not comprise exogenous scaffolds such as a 
hydrogel or soft agar. 

[0053] In some embodiments, the cultivation infrastructure does not comprise a substrate to 
which cells can adhere. In some embodiments, the cultivation infrastructure comprises a 
suspension culture, e.g. supporting the growth of a self-adhering biomass, or single-cell 
suspension in a liquid medium. 

[0054] In some embodiments, the cultivation infrastructure comprises adherent cells (1.e. those 
cells that adhere to a substrate). In some embodiments, the cultivation infrastructure comprises 
non-adherent cells (i.e. those cells that do not adhere to a substrate). In some embodiments, the 


cultivation infrastructure comprises both adherent and non-adherent cells. 
Culture Density 


[0055] Mass production of cells remains limited by several factors. One such factor is the culture 
density, described here as the ratio of the amount of biomass harvestable to the volume of the 


cultivation infrastructure. Increasing the culture density of the biomass may result in increased 
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yields per unit of infrastructure volume, thereby decreasing the infrastructure volume required to 
cultivate the desired product and the overall efficiency of the cultivation process. 

[0056] A primary factor limiting the culture density is the maximum thickness of the cultivated 
biomass attainable by cells in culture, for example for reasons of contact inhibition. In some 
embodiments, the culture density is increased by increasing the thickness of the cultivated cellular 
biomass. The thickness of a cellular biomass is determined by the cultivation infrastructure in 
which it is grown. Planes of a cultivation infrastructure can be described as apical and basal. The 
apical plane is the interface of the biomass surface with an extracellular medium. The basal plane 
is the interface of the biomass with a primary substrate. 

[0057] Due to cell-to-cell contact inhibition, metazoan cells, when cultured on a substrate in a 
cultivation infrastructure, generally form a monolayer and stop proliferating once they reach 
confluence. In some embodiments, methods of increasing the culture density or the thickness of 
a metazoan cellular biomass comprise culturing a metazoan cellular biomass on a substrate in a 
cultivation infrastructure; and forming stratified layers of cells by activating a TEAD protein or a 
homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or by expressing a 
fusion protein comprising a DBD derived from TEAD or a homolog thereof and a TAD, or a 
homolog thereof in the cellular biomass. For example, see FIGs. 1 and 2. In some embodiments, 
activation of the TEAD protein and formation of stratified layers of cells of the cellular biomass 
may suppress cell death (i.e. apoptosis, anoikis) and lead to detachment of the cellular biomass 
from the substrate thereby promoting anchorage-independent growth. 

[0058] Metazoan cells, when cultured in suspension in a cultivation infrastructure, may adhere 
to the top, bottom or sidewalls of the cultivation infrastructure. Provided herein are methods that 
support anchorage-independent growth in suspension, for example, by inhibiting cell death and/or 
inducing proliferation of single cells of a metazoan cellular biomass suspended in a suspension 
culture to induce, support or maintain anchorage-independent growth. For example, see FIG. 3 
that shows an exemplary embodiment where a cellular biomass is cultivated in a suspension 
culture, as a self-adherent aggregate. Alternately, in some embodiments, cellular biomass is 
cultivated in suspension culture, as a single-cell suspension. Accordingly, in some embodiments, 
methods of increasing the culture density or the thickness of a metazoan cellular biomass comprise 
culturing a metazoan cellular biomass in suspension in a cultivation infrastructure; and forming 
multiple layers of cells of the cellular biomass on top of each other by activating a TEAD protein 


or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or by expressing a 
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fusion protein comprising a DBD derived from TEAD or a homolog thereof and a TAD, in the 
cellular biomass. 
[0059] In one embodiment, the methods described herein lead to the loss of contact inhibition 
of adherent cells. In various aspects, the methods can decrease contact inhibition by about 10%, 
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100%, including values and ranges therebetween, 
compared to the methods where a TEAD protein is not activated. 
[0060] Where a biomass is cultivated on a substrate impermeable to physiological solutions, the 
thickness of the cellular biomass is the distance between the basal and apical plane of the cultivated 
biomass (depicted in FIG. 1). 
[0061] Where the biomass is cultivated on a permeable substrate, the thickness is a fraction (e.g. 
about half) of the distance between the basal and apical plane of the cultivated biomass (depicted 
in FIG. 2). 
[0062] Where the biomass is cultivated in a suspension culture, as a self-adherent aggregate, the 
thickness is a fraction (e.g. about half) of the minimum distance between opposing apical planes 
(depicted in FIG. 3). 
[0063] Accordingly, provided herein are compositions and methods to increase the culture 
density and thickness of a cellular biomass in a cultivation infrastructure. In some embodiments, 
increasing the culture density of the cellular biomass in the cultivation infrastructure results in an 
increased yield harvestable per unit volume of the cultivation infrastructure. For example, in some 
embodiments, increasing the culture density of the cellular biomass in the cultivation 
infrastructure results in an increased cell mass per unit volume of the cultivation infrastructure. In 
some embodiments, the method results in volumetric expansion of the biomass between the lower 
threshold, delimited by contact inhibition of cell growth at or near the basal plane, and the upper 
threshold, delimited by the maximal thickness attainable given the rate of diffusion of wastes and 
nutrients across the biomass. This volumetric expansion between the upper and lower threshold 
can be further promoted by the inclusion of a secondary substrate, either introduced, or autologous, 
to direct cellular growth between the substrates. 
[0064] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass as described 
in greater detail below, the culture density of the cellular biomass may reach about 10° cells/mL, 
about 10° cells/mL, about 10’ cells/mL, about 10° cells/mL, about 10° cells/mL, or about 101? 
11 
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cells/mL (cells in the cellular biomass/mL of cultivation infrastructure), including values and 
ranges therebetween. 

[0065] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass as described 
in greater detail below, the culture density of the cellular biomass may reach about 1 g/L, 5 g/L, 
10 g/L, 25 g/L, 50 g/L, 75 g/L, 100 g/L, 150 g/L, 200 g/L, 250 g/L, 300 g/L, 350 g/L, 400 g/L, 
450 g/L, 500 g/L, 550 g/L, 600 g/L, 650 g/L, 700 g/L, 750 g/L, 800 g/L, 850 g/L, 900 g/L, or 1000 
g/L (g of cellular biomass/L of cultivation infrastructure), including values and ranges 
therebetween. In some embodiments, the culture density of the cellular biomass may range from 
about 1 g/L to about 5 g/L, about 1 g/L to about 750 g/L, about 1 g/L to about 500 g/L, about 1 
g/L to about 250 g/L, about 1 g/L to about 100 g/L, about 1 g/L to about 50 g/L, about 5 g/L to 
about 1000 g/L, about 5 g/L to about 750 g/L, about 5 g/L to about 500 g/L, about 5 g/L to about 
250 g/L, about 5 g/L to about 100 g/L, about 5 g/L to about 50 g/L, about 25 g/L to about 1000 
g/L, about 25 g/L to about 750 g/L, about 25 g/L to about 500 g/L, about 25 g/L to about 300 g/L, 
about 25 g/L to about 250 g/L, about 25 g/L to about 100 g/L, about 50 g/L to about 1000 g/L, 
about 50 g/L to about 750 g/L, about 50 g/L to about 500 g/L, about 50 g/L to about 300 g/L, about 
50 g/L to about 250 g/L, about 100 g/L to 1000 g/L, about 100 g/L to about 750 g/L, about 100 
g/L to about 500 g/L, about 200 g/L to about 1000 g/L, about 200 g/L to about 750 g/L, about 200 
g/L to about 500 g/L, about 300 g/L to about 1000 g/L, about 300 g/L to about 800 g/L, about 400 
g/L to about 1000 g/L, or about 500 g/L to about 1000 g/L including values and ranges 
therebetween. 

[0066] As provided herein, the culture density of the biomass in the cultivation infrastructure is 
determined by calculating the cell number per unit volume of the cultivation infrastructure, by 
determining the biomass per unit volume of the cultivation infrastructure, by determining the 
biomass DNA content per unit volume of the cultivation infrastructure, by determining the 
biomass RNA content per unit volume of the cultivation infrastructure, by determining the 
biomass protein content per unit volume of the cultivation infrastructure, or by visual, electronic, 
metabolic, spectroscopic, or microscopic, measurement of the biomass density. 

[0067] In some embodiments, the culture density of the biomass in the cultivation infrastructure 
is calculated as the ratio of the amount of biomass harvestable to the volume of the cultivation 


infrastructure. In some embodiments, the culture density of the biomass in the cultivation 
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infrastructure is calculated as the ratio of the amount of biomass harvestable to the volume of the 
culture medium used within the cultivation infrastructure. In some embodiments, by activating a 
TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or 
by expressing a fusion protein comprising a DBD derived from TEAD or a homolog thereof and 
a TAD, in the cellular biomass, the ratio of the amount of biomass harvestable to the volume of 
the cultivation infrastructure is increased about 2 to 30 times, 2 to 25 times, 2 to 20 times, 2 to 15 
times, 2 to 10 times, 5 to 30 times, 5 to 25 times, 5 to 20 times, 5 to 15 times, 5 to 50 times, 10 to 
50 times, 10 to 40 times, 10 to30 times, 10 to 20 times, including values and ranges therebetween, 
compared to the ratio obtained when the TEAD protein or the homolog thereof is not activated. 
In some embodiments, the ratio is increased by about 1.1, 1.2, 1.4, 1.6, 1.8, 2.0, 3.0, 4.0, 5.0, 6.0, 
7.0, 8.0, 9.0, 10, 12, 15, 20, 25, 30, 35, 40, 45, or about 50 times, including values and ranges 
therebetween, compared to the ratio obtained when the TEAD protein or the homolog thereof is 
not activated. 

[0068] In some embodiments, the culture density and/or thickness of a cellular biomass where 
the TEAD protein or the homolog thereof is activated is about 1.025 fold, 1.05 fold, 1.10-fold, 
1.15-fold, 1.20-fold, 1.25-fold, 1.30 fold, 1.35-fold, 1.40-fold, 1.45-fold, 1.5-fold, 2-fold, 2.5-fold, 
3-fold, 3.5-fold, 4-fold, 4.5-fold, 5-fold, 7.5-fold, 10-fold, 15-fold, 20-fold, 25-fold, 30-fold, 40- 
fold, or even about 50-fold, 75-fold, 100-fold, 150-fold, or is even about 200-fold greater than the 
culture density of a cellular biomass where the TEAD protein or the homolog thereof is not 
activated. 

[0069] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, the thickness 
of the cellular biomass may reach from about 5 um to about 400 um, about 5 um to about 350 
um, about 5 um to about 300 um, about 5 um to about 250 um, about 5 um to about 200 um, 
about 5 um to about 150 um, about 5 um to about 100 um, about 10 um to about 400 um, about 
10 um to about 350 um, about 10 um to about 300 um, about 10 um to about 250 um, about 10 
um to about 200 um, about 10 um to about 150 um, about 10 um to about 100 um, about 20 um 
to about 400 um, about 20 um to about 350 um, about 20 um to about 300 um, about 20 um to 
about 250 um, about 20 um to about 200 um, about 20 um to about 150 um, about 20 um to about 
100 um, about 50 um to about 500 um, about 50 um to about 450 um, about 50 um to about 400 
um, about 50 um to about 350 um, about 50 um to about 300 um, about 50 um to about 250 um, 
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about 100 um to about 500 um about 100 um to about 400 um, about 100 um to about 300 um, 
or about 100 um to about 250 um. including values and ranges therebetween. 
[0070] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, the thickness 
of the cellular biomass may reach from about 10 um to about 2 mm, about 10 um to about 1.5 
mm, about 10 um to about 1 mm, about 10 um to about 500 um, about 50 um to about 2 mm, 
about 50 um to about 1.5 mm, about 50 um to about 1 mm, about 50 um to about 500 um, about 
100 um to about 2 mm, about 100 um to about 1.5 mm, about 100 um to about 1 mm, about 100 
um to about 500 um, about 150 um to about 2 mm, about 150 um to about 1.5 mm, about 150 um 
to about 1 mm, or about 150 um to about 500 um, including values and ranges therebetween. 
[0071] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, the thickness 
of the cellular biomass may reach from 100 um to about 20 mm, about 100 um to about 15 mm, 
about 100 um to about 10 mm, about 100 um to about 5 mm, about 1 mm to about 20 mm, about 
1 mm to about 15 mm, about 1 mm to about 10 mm, about 5 mm to about 20 mm, or about 5 mm 
to about 15 mm, including values and ranges therebetween. For example, in some embodiments, 
by activating a TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein or a 
homolog thereof or by expressing a fusion protein comprising a DBD derived from TEAD or a 
homolog thereof and a TAD, in the cellular biomass, the thickness of the cellular biomass may 
reach about 100 um, 250 um, 500 um, 1 mm, 1.5 mm, 2 mm, 2.5 mm, 3 mm, 3.5 mm, 4 mm, 4.5 
mm, or 5 mm, including values and ranges therebetween. In some embodiments, by activating a 
TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or 
by expressing a fusion protein comprising a DBD derived from TEAD or a homolog thereof and 
a TAD, in the cellular biomass, the thickness of the cellular biomass may reach about 1 mm, 1.5 
mm, 2 mm, 2.5 mm, 3 mm, 3.5 mm, 4 mm, 4.5 mm, 5 mm, 5.5 mm, 6 mm, 6.5 mm, 7 mm, 7.5 
mm, 8 mm, 8.5 mm, 9 mm, 9.5 mm, 10 mm, 10.5 mm, 11 mm, 11.5 mm, 12 mm, 12.5 mm, 13 
mm, 13.5 mm, 14 mm, 14.5 mm, 15 mm, 15.5 mm, 16 mm, 16.5 mm, 17 mm, 17.5 mm, 18 mm, 
18.5 mm, 19 mm, 19.5 mm, or 20 mm, including values and ranges therebetween. 
[0072] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
14 


WO 2021/092587 PCT/US2020/059744 


DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, there is an 
increased yield of cellular biomass harvestable per unit volume of the cultivation infrastructure. 
In some embodiments, the increase is at least 10%, at least 15%, at least 20%, at least 25%, at 
least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 
65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 
100%, at least 150%, at least 200%, at least 250%, at least 300%, at least 350%, at least 400%, at 
least 450%, at least 500%, at least 550%, at least 600%, at least 650%, at least 700%, at least 
750%, at least 800%, at least 850%, at least 900%, at least 950%, at least 1000% compared to the 
yield obtained when the TEAD protein or the homolog thereof is not activated in the cellular 
biomass. 

[0073] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, there is an 
increased yield of cellular biomass harvestable per unit volume of the cultivation infrastructure. 
In some embodiments, the increase is at least about 1.5-fold, 2-fold, 2.5-fold, 3-fold, 3.5-fold, 4- 
fold, 4.5-fold, 5-fold, 7.5-fold, 10-fold, 15-fold, 20-fold, 25-fold, 30-fold, 40-fold, or even about 
50-fold, 75-fold, 100-fold, 150-fold, or is even about 200-fold compared to the yield obtained 
when the TEAD protein or the homolog thereof is not activated 10 the cellular biomass. 

[0074] In some embodiments, activation of a TEAD protein or a homolog thereof in the cellular 
biomass increases the culture density and/or thickness of the cellular biomass by increasing the 
rate of proliferation of cells of the cellular biomass. In some embodiments, the increase in the rate 
of cell proliferation is at least at least 2.5%, at least 5%, at least 10%, at least 15%, at least 20%, 
at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at 
least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 100%, at least 150%, at least 200%, at least 250%, at least 300%, at least 350%, at 
least 400%, at least 450%, at least 500%, at least 550%, at least 600%, at least 650%, at least 
700%, at least 750%, at least 800%, at least 850%, at least 900%, at least 950%, at least 1000%, 
including values and ranges therebetween, compared to the rate of proliferation when the TEAD 
protein or the homolog thereof is not activated in the cellular biomass. In some embodiments, the 
increase in the rate of cell proliferation is about 25-1000%, about 25-750%, about 25-500%, about 
50-1000%, about 50-750%, about 50-500%, about 100-1000%, about 100-750%, or about 100- 
500%, including values and ranges therebetween, compared to the rate of proliferation when the 
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TEAD protein or the homolog thereof is not activated in the cellular biomass. In some 
embodiments, the cellular biomass is not adherent. 
[0075] In some embodiments, activation of a TEAD protein or a homolog thereof in the cellular 
biomass decreases cell death within the cellular biomass. In some embodiments, the decrease in 
cell death is at least at least 2.5%, at least 5%, at least 10%, at least 15%, at least 20%, at least 
25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 
60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 100%, including values and ranges therebetween, compared to the rate of cell death 
when the TEAD protein or the homolog thereof is not activated in the cellular biomass. In some 
embodiments, decreased cell death within the cellular biomass is about 2.5-10%, about 2.5-75%, 
about 2.5-50%, about 5.0-100%, about 5.0-75%, about 5.0-50%, about 10-100%, about 10-75%, 
or about 10-50%, including values and ranges therebetween, compared to when there is no 
activation of the TEAD protein or the homolog thereof in the cellular biomass. In some 
embodiments, the cellular biomass is not adherent. 
[0076] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, there is an 
increase in density and thickness, with little or no contact inhibition of the proliferating cells in 
the biomass. 
[0077] In some embodiments, by activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass, there is an 
increase in density and thickness, with minimal impact on the rate of diffusion of wastes and 
nutrients across the biomass. 
[0078] In some embodiments, methods for increasing the culture density of a metazoan cellular 
biomass in a cultivation infrastructure comprise: (a) culturing a metazoan cellular biomass in a 
cultivation infrastructure, and (b) activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass to provide a 
culture density of about 10° cells/mL to about 101? cells/mL in the cultivation infrastructure. In 
some embodiments, the step of activating a TEAD protein or a homolog thereof, e.g. by expressing 
a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a DBD derived 
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from TEAD or a homolog thereof and a TAD, is carried out to provide a culture density of about 
5 g/L to about 1000 g/L in the cultivation infrastructure. Ranges and values of culture densities 
that may be provided are described throughout this disclosure. Accordingly, in various 
embodiments, the step of activating a TEAD protein or a homolog thereof, e.g. by expressing a 
TEAD protein or a homolog thereof or by expressing a fusion protein comprising a DBD derived 
from TEAD or a homolog thereof and a TAD, may be carried out to provide the ranges or values 
of culture densities described throughout this disclosure. 

[0079] In some embodiments, methods for increasing the thickness of a metazoan cellular 
biomass in a cultivation infrastructure comprise: (a) culturing a metazoan cellular biomass in a 
cultivation infrastructure, and (b) activating a TEAD protein or a homolog thereof, e.g. by 
expressing a TEAD protein or a homolog thereof or by expressing a fusion protein comprising a 
DBD derived from TEAD or a homolog thereof and a TAD, in the cellular biomass to provide a 
thickness of about 10 um to about 2 mm to the cellular biomass in the cultivation infrastructure. 
Ranges and values of the thickness of cellular biomass that may be provided are described 
throughout this disclosure. Accordingly, in various embodiments, the step of activating a TEAD 
protein or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or by 
expressing a fusion protein comprising a DBD derived from TEAD or a homolog thereof and a 
TAD, may be carried out to provide the ranges or values of thickness described throughout this 


disclosure. 
Anchorage-Independent Growth 


[0080] Provided herein are compositions and methods to promote/enhance anchorage- 
independent growth of a cellular biomass in a cultivation infrastructure. More specifically, the 
methods promote/enhance the growth of cells that are typically anchorage-dependent in a 
suspension culture in an anchorage independent manner. These methods comprise activation of a 
TEAD protein or a homolog thereof in the cellular biomass. FIG. 3 depicts the growth of a cellular 
biomass in an anchorage-independent context, in a suspension culture. 

[0081] In some embodiments, methods to promote anchorage-independent growth of a cellular 
biomass in a cultivation infrastructure comprise: (a) culturing metazoan cells in a cultivation 
infrastructure; (b) activating a TEAD protein or a homolog thereof, e.g. by expressing a TEAD 
protein or a homolog thereof or by expressing a fusion protein comprising a DBD derived from 


TEAD or a homolog thereof and a TAD, in the cells to increase the rate of cell proliferation and/or 
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to repress cell death. The rate of cell proliferation can be assessed, for example, by counting the 
number of cells in the S-phase. In some embodiments, an increase in the rate of cell proliferation 
and decrease in cell death promotes adherent cells to transition to a non-adherent form. In some 
embodiments, an increase in the rate of cell proliferation and decrease in cell death promotes 
transition of cells from anchorage-dependent growth to anchorage-independent growth. 

[0082] In some embodiments, activation of a TEAD protein or a homolog thereof in the cellular 
biomass promotes anchorage-independent growth by increasing the rate of cell proliferation. In 
some embodiments, increase in the rate of cell proliferation is at least 2.5%, at least 5%, 10%, at 
least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 
50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 
85%, at least 90%, at least 95%, at least 100%, at least 150%, at least 200%, at least 250%, at least 
300%, at least 350%, at least 400%, at least 450%, at least 500%, at least 550%, at least 600%, at 
least 650%, at least 700%, at least 750%, at least 800%, at least 850%, at least 900%, at least 
950%, at least 1000%, including values and ranges therebetween, compared to when there is no 
activation of the TEAD protein or the homolog thereof in the cellular biomass. In some 
embodiments, the increase in the rate of cell proliferation is about 25-1000%, about 25-750%, 
about 25-500%, about 50-1000%, about 50-750%, about 50-500%, about 100-1000%, about 100- 
750%, or about 100-500%, including values and ranges therebetween, compared to when there is 
no activation of the TEAD protein or the homolog thereof in the cellular biomass. 

[0083] In some embodiments, the methods described herein promote anchorage-independent 
growth by decreasing cell-to-cell contact inhibition. In some embodiments, the decrease in contact 
inhibition provided by the present methods is about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 
90%, or 100%, including values and ranges therebetween, compared to the methods where a 
TEAD protein or a homolog thereof is not activated. 

[0084] In one embodiment, the methods described herein promote anchorage-independent 
growth by decreasing cell death. In some embodiments, the decrease in cell death provided by the 
present methods 19 about 2.5%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100%, 
including values and ranges therebetween, compared to the methods where a TEAD protein or a 


homolog thereof is not activated. 


18 


WO 2021/092587 PCT/US2020/059744 


Methods 


[0085] Provided herein are methods to increase the culture density in a cultivation infrastructure, 
to increase the thickness of a cellular biomass in a cultivation infrastructure, and/or to promote 
anchorage-independent growth of a cellular biomass. Also provided are methods of making edible 
or therapeutic cellular biomass comprising increasing the culture density or the thickness of a 
cellular biomass in a cultivation infrastructure. 

[0086] In some embodiments, at least one step of the methods described herein can be carried 
out in the absence of serum. For example, using serum-free media for culturing the cells of a 
cellular biomass, for activating a TEAD protein or a homolog thereof, e.g. by expressing a TEAD 
protein or a homolog thereof or by expressing a fusion protein comprising a DBD derived from 
TEAD or a homolog thereof and a TAD, for differentiation of the cellular biomass, and/or for 
harvesting of the cellular biomass. In some embodiments, the entire method can be performed in 
serum-free conditions. In other embodiments, some steps are carried out in the absence of serum 
while some steps are carried out in the presence of serum. 

[0087] In some embodiments, the cell culture medium used in production of the cellular biomass 
comprises no more than 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, 0.05% or no 
more than 0.01% animal-derived serum. In some embodiments the cell culture medium is 
substantially free of animal-derived serum. Substantially free refers to an amount of animal- 
derived serum present at or below level of detection. A skilled artisan would know how to 
determine a level of detection. For example, the level of detection may be determined by mass 
spectrometry-based techniques, PCR-based techniques, antibody-based techniques, ELIS A-based 
techniques, HPLC-based techniques, and other well-known chemical or biological detection 
methods. In some embodiments, the cell culture medium is free of animal-derived serum. 

[0088] In some embodiments the cell culture medium used in production of the cellular biomass 
comprises non-animal derived serum. Examples of non-animal derived serum include synthetic 
serum, serum substitutes, serum replacements, chemically defined serum, KnockOut™ Serum 
Replacement, and SigMatrix Serum diluent. In some embodiments, the cell culture medium 
comprises no more than 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, 0.05% or 
0.01% non-animal derived serum. In some embodiments the cell culture medium is substantially 
free of non-animal derived serum. Substantially free refers to an amount of non-animal derived 


serum present at or below level of detection. A skilled artisan would know how to determine a 
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level of detection. For example, the level of detection may be determined by mass spectrometry- 
based techniques, PCR-based techniques, antibody-based techniques, ELISA-based techniques, 
HPLC-based techniques, and other well-known chemical or biological detection methods. In some 
embodiments, the cell culture medium is free of non-animal derived serum. 

[0089] Likewise, provided herein a cell culture medium used in production of the cellular 
biomass provided herein comprises no more than 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 
0.5%, 0.1%, 0.05% or no more than 0.01% animal-derived components (including but not limited 
to animal-derived serum). In some embodiments the cell culture medium is substantially free of 
animal-derived components. Substantially free refers to an amount of an animal-derived 
component present at or below level of detection. A skilled artisan would know how to determine 
a level of detection. For example, the level of detection may be determined by mass spectrometry - 
based techniques, PCR-based techniques, antibody-based techniques, ELISA-based techniques, 
HPLC-based techniques, and other well-known chemical or biological detection methods. In some 
embodiments, the cell culture medium is free of animal-derived components. 

[0090] In various embodiments, the methods of the present disclosure comprise activating a 
TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or 
by expressing a fusion protein comprising a DBD derived from TEAD or a homolog thereof and 
a TAD, in the cellular biomass. The TEAD protein activated by the methods of the present 
disclosure can be TEAD1, TEAD2, TEAD3, or TEAD4. 


Activating a TEAD protein or a homolog thereof 


[0091] In some embodiments, activation of a TEAD protein is disclosed Also provided are 
TEAD variants, precursors, isoforms, homologs, paralogs, orthologs, and biologically active 
fragments thereof and accordingly, the disclosure also provides for activating one or more of these. 
It is understood that the subsequent sections are applicable to TEAD (e.g. TEAD 1,2,3,4 and 
homologs thereof, as well as variants, precursors, isoforms, homologs, paralogs, orthologs, and 
biologically active fragments). 

[0092] As used herein, unless specified, TEAD may be obtained from any metazoan species. In 
some embodiments the TEAD may be of avian, ovine, caprine, porcine, bovine, or piscine origin. 
In some embodiments the TEAD may be of livestock, poultry, avian, game, or aquatic species. 
[0093] TEAD proteins may comprise a sequence that is either naturally occurring or non- 


naturally occurring. For example, a TEAD protein comprising a non-naturally occurring sequence 
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may be a variant of a naturally existing sequence (e.g. an engineered sequence). Alternatively, a 


TEAD protein comprising a non-naturally occurring sequence may not resemble the naturally 


occurring counterpart with much sequence similarity but retain similar function. TEAD proteins 


may be produced by a variety of methods known in the art, for example the TEAD proteins may 


be recombinantly produced, isolated and purified, or chemically synthesized. Exemplary TEAD 
proteins include a chicken TEAD (SEQ ID NO. 4), a cow TEAD (SEQ ID NO. 6), and additional 
exemplary TEAD proteins as provided in Table 1 (SEQ ID NOs 12-22). 


Table 1: Exemplary TEAD proteins. 


TEAD3 Gallus 


gallus 


NCBI 
Accession ID: 


XP_ 015154242 


Exemplary Species SEQ Protein Sequence 
TEAD ID No. 
Proteins 
TEAD1 Gallus 12 | MSDSADKPIDNDAEGVWSPDIEQSFQEALATY PPC 
gallus GRRKITILSDEGKMY GRNELIAR YIKLRTGKTRTRK 
UniProt ID: QVSSHIQVLARKKVREIQAAIKVSSHIQVLARRKS 
AOA1DSPMA2 RDFHSKLK VTSMDQTAKDKALQHMAAMSSAQIV 


SATAIHNKLGLPGIPRPTFPGAPGFWPGMIQTGQP 
GSSQDVKPFVQQAYPIQPS VTAPISGFEPTSAPAPS 
VPAWQGRSIGTTKLRLVEFSAFLEQQRDPESYNK 
HLFVHIGHANHSY SDPLLESVDIRQTY DKFPEKKG 
GLKELFGKGPQNAFFLVKFW ADLNCNIQDDTGAF 
YGVTSQYESSENMTITCSTKVCSFGKQVVEKVET 
EYARFENGRFV YRINRSPMCEYMINFIHKLKHLPE 
KYMMNSVLENFTILLVVTNRDTQETLLCMACVFE 
VSNSEHGAQHHIYRLVKD 
MDKSLDNDAEGVWSPDIEQSFQEALATYPPCGRR 
KIILSDEGKMYGRNELIARYIKLRTGKTRTRKQVS 
SHIQVLARKKVREYQVGIKVSSHLQVLARRKSREI 
QSKLKAMNLDQVSKDKALQSMASMSSAQIVSAS 
VLONKLSPPPPLPQAVFSAAPRFWSGPIPGQPGPS 
QDIKPFAQPAYPIQPPMPPSLAS YEPLAPLPPAASA 
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Exemplary Species 
TEAD 


Proteins 


SEQ 
ID No. 


Protein Sequence 


VPVWQDRTIASAKLRLLEYSAFMEVPRDAETYSK 
HLFVHIGQTNPS YSDPLLEAVDIRQIY DKFPEKKG 
GLKELYERGPQNSFFLVKFWADLNSTIQDGPGTF 
YGVSSQYSSAENMTITVSTKVCSFGKQVVEKVET 
EYARLENSRFVYRIHRSPMCEYMINFIHKLKHLPE 
KYMMNSVLENFTILQVVTNRDTQETLLCIAFVFE 
VSTSEHGAQHHVYKLVKD 


TEAD4 Gallus 
gallus 
UniProt ID: 
AOA1DS5PPT8 
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LELLAGTITSEWSSPASPEGSNDSGGSEALDKPIDN 
DAEGV WSPDIEQSFQEALATYPPCGRRKHLSDEGK 
MYGRNELIARYIKLRTGKTRTRKQVSSHIQVLAR 
RKAREIQAKLKDQTAKDKAMOSIATMSSAQUSAT 
AFHSKMALPGLPRSA YPAVSGFWQGALPGQAGS 
SQDVKPFTQQPY ALQPSLPLPGFDSPTGLPPSSSTP 
AWQGRRVASSKLWMLEFSAFLEQQQDQDTADLN 
TNIEDESRSFYGVSSQYESPENMVITCSTKVCSFG 
KQVVEKVETEYAHYENGHY AYRIHRSPLCEYMIN 
FIHKLKHLPEK YMMNSVLENFTILQVVTNRDTQE 
TLLCIAY VFEVSASDHGAQHHIYRLVKD 


TEADI1 Bos taurus 


UniProt ID: 
A0A3Q1M3C1 


15 


MERMSDSADKPIDNDAEGVWSPDIEQSFQEALAI 
YPPCGRRKIILSDEGKMYGRNELIARYIKLRTGKT 
RTRKQVSSHIQVLARKK VREIQAAIK VSSHIQVLA 
RRKSRDFHSKLK VISMDQTAKDKALQHMAAMS 
SAQIVSATAIHNKLGLPGIPRPTFPGAPGFWPGMIQ 
TGQPGSSQDVKPFVQQAYPIQPAVTAPIPGFEPAS 
APAPSVPAWQGRSIGTTKLRLVEFSAFLEQQRDPD 
SYNKHLFVHIGHANHSYSDPLLESVDIRQIYDKFP 
EKKGGLKELFGKGPQNAFFLVKFWADLNCNIQD 
DAGAFYGVTSQYESSENMTVTCSTK VCSFGKQV 
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Exemplary 
TEAD 


Proteins 


Species 


SEQ 
ID No. 


Protein Sequence 


VEKVETEYARFENGRFV YRINRSPMCEYMINFIHK 
LKHLPEK YMMNSVLEMNFTILLV VTNRDTQETLLC 
MACVFEVSNSEHGAQHHIYRLVKD 


TEAD2 


UniProt ID: 
Q05B82 


Bos taurus 


16 


MGEPRAGAPLDDGSGWTGSEEGSEEGTGGSEGA 
GGDGGPDAEGVWSPDIEQSFQEALAIYPPCGRRKI 
ILSDEGKMYGRNELIARYIKLRTGKTRTRKQVSSH 
IQVLARRKSREIOQSKLKALNVDQVSKDKAFQTMA 
TMSSAQLISAPSLQAKLGPAGPQTPELFQFWSGSS 
GPPWNVPDVKPFSQTPFSLSLTPPSTDLPGYEPPQ 
ALSPPALPPPAPSPPAWQARALGTARLQLVEFSAF 
VEPPDATDSYQRHLFVHISQHCPSPGAPPLESVDV 
RQIYDKFPEKKGGLRELYDRGPPHAFFLVKFWAD 
LNWGPSGEEVGAGGSSGGFYGVSSQYESLEHMTL 
TCSSKVCSFGKQVVEK VETERAQLEDGRFVYRLL 
RSPMCEYLVNFLHKLRQLPER YMMNSVLENFTIL 
QVVINRDTQELLLCTAY VFEVSTSERGAQHHIYR 
LVRD 


TEAD3 


UniProt ID: 
FIMMU6 


Bos taurus 


17 


METEPGGIWRGSGCPVGSGPEPRATSTIASNSWN 
ASSSPGEAREDGPEGLDKGLDNDAEGVWSPDIEQ 
SFQEALAIYPPCGRRKIILSDEGKMYGRNELIARYI 
KLRTGKTRTRKQVSSHIQVLARKK VREYQVGIKA 
MNLDQVSKDKALQSMASMSSAQIVSASVLQNKF 
SPPSPLPQA VFSASSREWSSPPLLGQQPGPSQDIKP 
FAQPTYPVQPPLPPTLSNYEPLAPLPSAAASVPVW 
QDRTIASSRLRLLEY SAFMEVQRDPDTYSKHLFV 
HIGQTNPAFSDPPLEA VDVRQIYDKFPEKKGGLKE 
LYEKGPPNAFFLVKFWADLNSTIQEGPGAFYGVS 
SQYSSADSMTISVSTK VCSFGKQVVEKVETEYAR 
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Exemplary 
TEAD 


Proteins 


Species 


SEQ 
ID No. 


Protein Sequence 


LENGRFV YRIHRSPMCEY MINFIHKLKHLPEK YM 
MNSVLENFTVLQVVTSRDSQETLLVIAFVFEVSTS 
EHGAQHHVYKLVKD 


TEAD4 


UniProt ID: 
FIMED8 


TEAD1 


UniProt ID: 
B7SFP5 


Bos taurus 


Sus scrofa 


18 


19 


MASGPTGAPPSGALEGK AGTITSNEWGSPNSPEGS 
NVSGGSQALDKPIDNDAEGVWSPDIEQSFQEALAI 
YPPCGRRKIILSDEGKMYGRNELIARYIKLRTGKT 
RTRKQVSSHIQVLARRKAREIQAKLKFWQGALPG 
QAGTSHDVKPFSQQTYTVQPSLPLPGFESPAGPAP 
SPSAPPAPPWQGRSVASSKLWMLEFSAFLERQQD 
PDTYNKHLFVHIGQSSPSYSDPYLEA VDIHQIYDK 
FPEKKGGLKELFERGPSNAFFLVKFWADLNTNME 
DEGSSFYGVSSQYESPENMIITCSTKVCSFGKQVV 
EKVETEYARYENGHYSYRIHRSPLCEYMINFIHKL 
KHLPEK YMMNSVLENFTILQVVTNRDTQETLLCV 
AY VFEVSASEHGAQHHIYRLVKE 
MERMSDSADKPIDNDAEGVWSPDIEQSFQEALAI 
YPPCGRRKIILSDEGKMYGRNELIARYIKLRTGKT 
RTRKQVSSHIQVLARKK VREIQAAIK VSSHIQVLA 
RRKSRDFHSKLK VISMDQTAKDKALQHMAAMS 
SAQIVSATAIHNKLGLPGIPRPTFPGAPGFWPGMIQ 
TGQPGSSQDVKPFVQQAYPIQPAVTAPIPGFEPAS 
APAPSVPAWQGRSIGTTKLRLVEFSAFLEQQRD 
PDSYNKHLFVHIGHANHSY SDPLLESVDIRQIYDK 
FPEKKGGLKELFGKGPQNAFFLVKFWADLNCNIQ 
DDAGAFYGVTSQYESSENVTVTCSTK VCSFGKQV 
VEK VETEY ARFENGRFVHRINRSPMCEYMINFIHK 
LKHLPEK YMMNSVLENFTILLVVTNRDTQETLLC 
MACVFEVSNSEHGAQHHIYRLVKD 
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Exemplary 
TEAD 


Proteins 


Species 


SEQ 
ID No. 


Protein Sequence 


TEAD2 


UniProt ID: 
A0A287B2H8 


TEAD3 


UniProt ID: 
A0A5G2QBE2 


TEAD4 


UniProt ID: 
A0A287B711 


Sus scrofa 


Sus scrofa 


Sus scrofa 


20 


21 


22 


MGEPRAGAPLDDGSGWTGSEEGSEEGTGGSEGA 
GGDGGPDAEGVWSPDIEQSFQEALAIYPPCGRRKI 
ILSDEGKMYGRNELIARYIKLRTGKTRTRKQVSSH 
IQVLARRKSREIQSKLKALNVDQVSKDKAFQTMA 
TMSSAQLISAPSLQAKLGPAGPQAPELFQFWSGGS 
GPPWNVPDVKPFSQTPFSLSLTPPSTDLPGYEPPQT 
LSPPALPPPAPSPPAWQARALGTARLQLVEFSAFV 
EPPDAADSYQRHLFVHISQHCPSPGAPPLESVDVR 
QIYDKFPEKKGGLRELYDRGPPHAFFLVKFWADL 
NWGPSGEEVGASGSSGGFYGVSSQYESLEHMTLT 
CSSKTERAQLEDGRFVYRLLRSPMCEYLVNFLHK 
LRQLPERYMMNSVLENFTILQVVTNRDTQELLLC 
TAYVFEVSTSERGAQHHIYRLVRD 
GLGCSLPVATPGCASSLSVFSSLAGRGAAPGVQP 
HTGSSSEEGARVPGWHQGHELGPGLQGQSPPEHG 
VHVLGPDCLRQRPTEQVQPTLPSAPGRLLHFLTVL 
EQPPSPGTAAWTLSGHQALCTASLPCPATPAANT 
QHCCLRARVAGPHHRLLQAAAPRVFRLHGGAAR 
PRHVQQTPVCAHRPDNPAFSDPPLEA VDVRQIYD 
KFPEKKGGLKELYEKGPPNAFFLVKFWADLNSTI 
QEGPGAFYGVSSQYSSAESMTISVSTK VCSFGKQ 
VVEKVETEY ARLENGREV YRIHRSPMCEYMINFIH 
KLKHLPEK YMMNSVLENFTILQVVTSRDSQETLL 
VIAFVFEVSTSEHGAQHHVYKLVKD 
MEILAGTAVCLKLAQYCPTGAPPSGALEGKAGTI 
TSNEWSSPNSPEGSNVSGGSQALDKPIDNDAEGV 
WSPDIEQSFQEALAIYPPCGRRKIILSDEGKMY GR 
NELIARYIKLRTGKTRTRKQVSSHIQVLARRKARE 
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Exemplary 
TEAD 


Species SEQ Protein Sequence 


Proteins 


IQAKLKDQAAKDKALQSMATMSSAQUSASAFHN 
KMALARGPGYPAVSGGCVLTGIPSLLGLTGLQDV 
SLHWLRPERKGLSQALCQFWQGALPGQAGTSHD 
VKPFSQQTYTVQPSLPLPGFESPSGHTPSPSAPPAP 
PWQGRSVASSKLWMLEFSAFLERQQDPDTYNKH 
LFVHIGQSSPSYSDPYLEAVDIRQTY DKFPEKKGGL 
KELFERGPSNAFFLVKFWADLNTNIEDEGSSFY GV 
SSQYESPENMIITCSTKVCSFGKQVVEKVETEY AR 
YENGHY SYRIHRSPLCEYM VNFIHKLKHLPEK YM 
MNSVLENFTILQVVTNRDTQETLLC VAY VFEVSA 
SEHGAQHHIYRLVKE 


[0094] Also provided are TEAD proteins comprising SEQ ID NOs 4, 6, 12-22, or an amino acid 
sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto. 


[0095] In some embodiments, it may be desirable for cellular biomass of a particular 
genus/species to be cultured with TEAD proteins derived from the same genus/species. For 
instance, in such embodiments of the disclosure, if the cellular biomass comprises Bos Taurus 
cells, the corresponding TEAD used could be of Bos Taurus origin, such as any one or more of 
SEQ ID NOS: 6, 15-18 in Table 1, or a sequence comprising an amino acid sequence that is at 
least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto. 

[0096] In some embodiments, increasing cellular expression of a TEAD protein or a homolog 
thereof comprises introducing into the cells of the cellular biomass a polynucleotide sequence 
encoding the TEAD protein, e.g., a polynucleotide sequence encoding TEAD1, TEAD2, TEAD3, 
or TEAD4. In an exemplary embodiment, increasing cellular expression of a TEAD protein or a 
homolog thereof comprises introducing into the cells of the cellular biomass a polynucleotide 
sequence encoding a chicken TEAD or a cow TEAD. An exemplary amino acid sequence for a 
chicken TEAD is set forth in SEQ ID NO: 4 and an exemplary polynucleotide sequence encoding 
a chicken TEAD is set forth in SEQ ID NO: 5. An exemplary amino acid sequence for a cow 
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TEAD is set forth in SEQ ID NO: 6 and an exemplary polynucleotide sequence encoding a cow 
TEAD is set forth in SEQ ID NO: 7. 

[0097] In some embodiments, activating a TEAD protein or a homolog thereof comprises 
increasing cellular expression of a fusion protein comprising a DNA binding domain (DBD) 
derived from a TEAD protein and a transcriptional activation domain (TAD). In an exemplary 
embodiment, increasing cellular expression of a fusion protein comprising a DBD derived from a 
TEAD protein and a TAD comprises introducing into the cells of the cellular biomass a 


polynucleotide sequence encoding said fusion protein. 


[0098] The DBD present in the fusion protein may be derived from the DBD of TEAD1, 
TEAD2, TEAD3, and/or TEAD4. In some embodiments, the DBD may be derived from TEAD 
proteins comprising SEQ ID NOs 4, 6, 12-22, or an amino acid sequence that is at least 70%, 75%, 
80%, 85%, 90%, 95%, or 99% identical thereto. In some embodiments the DBD may be derived 
from the N-terminus region of TEAD1, TEAD2, TEAD3, and/or TEAD4. For instance, Example 
3 discloses an exemplary fusion protein comprising the N-terminal region of a chicken TEAD that 
comprises the DBD of the chicken TEAD. Similarly, another exemplary fusion protein comprising 
the N-terminal region of a cow TEAD, that comprises the DBD of the cow TEAD, is also disclosed 
in Example 3. Accordingly, one of ordinary skill in the art would know how to identify DBD 
region in a TEAD protein. 


[0099] In some embodiments, the DBD present in the fusion protein may comprise a DBD or a 
portion thereof of two or more TEAD proteins. For example, in some embodiments, the DBD 
present in the fusion protein may comprise a DBD or a portion thereof of TEAD1 and TEAD2, 
TEAD1 and TEAD3, and so forth; or a DBD or a portion thereof of TEAD1, TEAD2, and TEAD3; 
or TEAD2, TEAD3, and TEAD4, and so forth; or a DBD or a portion thereof of TEAD1, TEAD2, 
TEAD3, and TEAD4. One of ordinary skill in the art can understand that a similar construction 


can be contemplated for homologs of TEAD. 


[00100] The TAD present in the fusion protein can be derived from viral transcriptional activators 
or metazoan transcriptional activators listed in Table 2, variants, , precursors, isoforms, homologs, 


paralogs, orthologs, and biologically active fragments thereof. 
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Table 2: Exemplary Transcriptional Activators from which a TAD of the fusion protein can 


be derived 


Tax, Tat, E1A, p300, CBP, CREB, E2F family transcription factors (such as E2F1, E2F2, 
E2F3, E2F3, E2F4 and E2F5), GNAT family histone acetyltransferases (such as GCNS, 
PCAF, ATF-2 and HAT1), MYST family histone acetyltransferases (such as Tip60, MOZ, 
MOF, MORF and HBO1), SRC family coactivators (such as SRC-1, ACTR, SRC-3), TAF9, 
TAF 1, TFIIIC, CLOCK, such as Tax, Tat, EIA, AP-1, MYOD1, MYFS, MYF6, MYOG, 
OCT1, OCT4, SOX2, PAX3, PAX6, PAX7, OCT4, STATI, SP1, TCF/LEF, MED25, ATF2, 


nine amino acid Transactivation Domain transcription factors (such as VP16, VP64, OAF1, 
E2A, MLL, 1253, FOXO3, NF-kB, NFAT, CEBPA, CEBPB, ELF3, ETV1, KLF2, KLF4, 
MKL1, EBNA2, HSF1, HSF2, GLI3, SOX18 and MTF1), and non-viral, transcriptional 


activators present in eukaryotes such as homologs of Elp3, Hpa2, Hpa3, Nutl, Esal, Sas2, 
Sas3, Rtt109, Rtg] and Rtg3. 


[00101] In some embodiments, the fusion protein comprises a TAD derived from VP16, Tax, 
Tat, EIA, p300, and MyoD. For instance, Example 3 discloses an exemplary fusion protein 
comprising the activation domain of human p300 and the DBD from a chicken TEAD. Similarly, 
another exemplary fusion comprising the activation domain of human p300 and the DBD from a 
cow TEAD 

is also disclosed in Example 3. 

[00102] In some embodiments, the fusion protein does not comprise a TAD derived from VP 16. 
[00103] In some embodiments, the fusion protein comprises a DBD derived from TEAD1, 
TEAD2, TEAD3, and/or TEAD4, and a TAD derived from Table 2. 

[00104] In some embodiments, the fusion protein comprises a DBD derived from any one or 
more of SEQ ID NOS: 4, 6, 12-22, or a sequence comprising an amino acid sequence that is at 
least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, and a TAD derived from Table 
2. 

[00105] In some embodiments, the fusion protein comprises a DBD derived from TEAD1, 
TEAD2, TEAD3, and/or TEAD4 and a TAD derived from VP16, Tax, Tat, E1A, p300, and MyoD. 
[00106] In some embodiments, the fusion protein comprises a DBD derived from any one or 


more of SEQ ID NOS: 4, 6, 12-22, or a sequence comprising an amino acid sequence that is at 


28 


WO 2021/092587 PCT/US2020/059744 


least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, and a TAD derived from VP16, 
Tax, Tat, E1A, p300, and MyoD. 
[00107] In some embodiments, the fusion protein does not comprise a TAD derived from VP 16. 
[00108] In some embodiments, the fusion protein may comprise one or more linkers between the 
DBD and TAD regions of the fusion protein. The linker may be comprised of one or more of 
organic molecules, inorganic molecules, polymers, oligomers, and the like. The linker may be of 
any suitable length. A person of skill in the art would recognize moieties that may be used as 
linkers, e.g. glycine or serine comprising linkers. In some embodiments the linker may be 
comprised of amino acids. In some embodiments the linker may be comprised of PEG. As shown 
in Example 3, a peptide linker comprising the amino acid sequence set forth in SEQ ID NO: 1 
links the DBD of a chicken TEAD to the TAD of human p300, or the DBD of a cow TEAD to the 
TAD of human p300. 
[00109] In some embodiments, the polynucleotide expressing a TEAD protein or a fusion protein 
is ectopically expressed from a construct that is introduced into the cells of the biomass, for 
example expressed from a plasmid, or other vector. In some embodiments, the construct is 
integrated into the cell’s genome, and the expression is driven in that manner (e.g. introduction 
mediated by Homology Directed Repair Methods such as CRISPR-based technology). In some 
embodiments, the expression of the polynucleotide involves electroporating a DNA, delivering a 
DNA complexed with a transfection vehicle, using a viral vector (e.g. retrovirus, lentivirus, 
adenovirus, adeno-associated virus, herpes-simplex virus) to deliver an expression construct, and 
the like. In some embodiments, the expression is constitutive. In some embodiments, the 
expression is conditional, e.g. inducible, e.g. under the control of an inducible promoter, e.g. ta 
tetracycline inducible promoter, such as a Tet Response Element. 
[00110] In some embodiments, activating a TEAD protein or a homolog thereof may comprise 
increasing the amount of the TEAD protein in the cellular biomass by delivering the TEAD protein 
directly, e.g. a purified protein, a synthetic protein, or a recombinantly expressed protein, to the 
cellular biomass (e.g. contacting the cultured cellular biomass with such a protein). 
[00111] In some embodiments, activating a TEAD protein or a homolog thereof may comprise 
increasing the amount of a fusion protein comprising a DBD derived from a TEAD protein and a 
TAD in the cellular biomass by delivering the fusion protein directly, e.g. a synthetic protein, or a 
recombinantly expressed protein, to the cellular biomass (e.g. contacting the cultured cellular 
biomass with such a protein). 
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[00112] In some embodiments, the methods of activating a TEAD protein or a homolog thereof 
comprise increasing the transcriptional activation of the endogenous TEAD gene in the cellular 
biomass. This can be accomplished, for example, by adding a purified, synthetic, or a 
recombinantly produced transcriptional activator of the TEAD gene to the cellular biomass. In 
some embodiments, the transcriptional activator of the TEAD gene added to the culture medium 
could be a constitutively active form that would drive a continuous expression of the TEAD gene. 
In another embodiment, transcriptional activation of the TEAD gene can be accomplished using 
nucleic acid sequence-directed transcriptional activators. For example, clustered regularly 
interspaced short palindromic repeats (CRISPR) and the CRISPR associated protein 9 (Cas9) 
system can provide effective gene modification (activation and repression) through RNA-guided 
DNA targeting. The Cas9 protein can be altered to create an endonuclease-defective Cas9 
(dCas9). In one embodiment, the dCas9 protein can be fused to a transactivation domain of a 
transcription factor or a transcriptional activator and this fusion protein can be used to drive 
transcriptional activation of the endogenous TEAD gene. 

[00113] In some embodiments, the methods of activating a TEAD protein or a homolog thereof 
comprise regulating one or more mechanical factors, including modulating substrate 
elasticity/rigidity, confinement, stretching, and shear stress, in the cellular biomass. Such methods 
may result in mechanotransduction of the TEAD signaling. 

[00114] In some embodiments, the activating methods comprise agonizing TEAD or a homolog 
thereof, e.g. by contacting the cellular biomass with serum; or by inhibiting the Hippo signaling 
pathway, e.g., by contacting the cellular biomass with one or more of unfractionated animal serum, 
lysophosphatididic acid, sphingosine-1-phosphate and thrombin. In some embodiments, the 
activation of TEAD or a homolog thereof can be downregulated, as needed by HIPPO pathway 
inhibitors such as epinephrine and glucagon. 

[00115] As described herein, the activation of a TEAD protein or a homolog thereof can be at the 
gene level or the protein level. Accordingly, in the methods described herein, the TEAD protein 
or a homolog thereof may be in the wild-type or mutant form. 

[00116] In some embodiments, the culture density and/or thickness of a cellular biomass where 
a TEAD protein or a homolog thereof is activated is increased by any one of the fold increase or 
percent increase values and/or ranges described throughout this disclosure. In some embodiments, 


activation of a TEAD protein or a homolog thereof in the cellular biomass provides a culture 


30 


WO 2021/092587 PCT/US2020/059744 


density and/or thickness of the cellular biomass in the amounts and/or ranges described throughout 
this disclosure. 

[00117] In mammals, there are four closely related TEAD proteins - TEAD1, TEAD2, TEAD3, 
and TEAD4 - that are expressed from the corresponding 16801, Tead2, Tead3, and Tead4 genes, 
respectively, and constitute paralogs of one another. Certain metazoan species, however, may not 
express proteins identified as TEAD, and instead express homologs of TEAD whose functions are 
conserved, in whole or in part, by TEAD. For instance, Drosophila melanogaster expresses a 
homolog of a TEAD gene, identified as the Scalloped (Sd) gene, which encodes the Scalloped 
protein, shown in Table 3 (SEQ ID NO: 23). As the function of the TEAD proteins is conserved 
in the homologs of TEAD, many of these homolog proteins not identified as TEAD may be used 
to functionally substitute TEAD in the methods and compositions described herein. Accordingly, 
in some embodiments, methods and compositions disclosed herein may comprise activating one 
or more homologs of TEAD, such as Scalloped (SEQ ID No. 23). Methods of activating TEAD 
are described throughout this disclosure. Similar methods can be used for activation of one or 


more homologs of TEAD. 


Table 3. Exemplary Scalloped proteins 


Exemplary Species SEQ Protein Sequence 
Scalloped ID No. 
Proteins 


Scalloped Drosophila 23 MDCDYSKFLY KIGPGTIPSPWTPVNAGPPGALGS 


melanogaster ADTNGSMVDSKNLDVGDMSDDEKDLSSADAEG 
UniProt ID: VWSPDIEQSFQEALSTY PPCGRRKULSDEGKMY GR 
A8JUY5 NELIARYIKLRTGKTRTRKQVSSHIQVLARRKLREI 


QAKIK VQFWQPGLOPSTSQDIKPFPQPPYPAGKTS 
TAVSGDETGIPPSQLPWEGRAIATHKFRLLEFTAF 
MEIQRDEIYHRHLFVQLGGKPSFSDPLLETVDIRQI 
FDKFPEKSGGLKDLYEKGPQNAFYLVKCWADLN 
TDLTTGSETGDFYGVTSQYESNENVVLVCSTIVCS 
FGKQVVEKVESEYSRLENNRYVYRIQRSPMCEYM 
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Exemplary Species SEQ Protein Sequence 
Scalloped ID No. 
Proteins 


INFIQKLKNLPER YMMNSVLENFTILQVMRARET 
QETLLCIAY VFEVAAQNSGTTHHIYRLIKE 


[00118] In embodiments, where a TEAD protein or a homolog thereof is activated by introducing 
into the cells of the cellular biomass an exogenous nucleic acid (e.g., a vector comprising a gene 
expressing a TEAD protein) or an exogenous protein (e.g. a wild-type or mutant TEAD protein), 
the exogenous nucleic acid or the protein can be heterologous to the metazoan species or it can be 
species-matched. For example, the culture density and/or thickness of a cellular biomass 
comprising chicken skeletal muscle cells can be increased by introducing into the cells of the 
cellular biomass an exogenous nucleic acid that expresses a constitutively active form of chicken 
TEAD (species-matched) or bovine TEAD (heterologous). 

[00119] It is generally accepted that TEAD proteins are transcription factors that are activated in 
response to inhibition of the HIPPO signaling pathway. A PCT Application No. 
PCT/US2018/031276, filed May 5, 2018, (published as WO 2018/208628) incorporated by 
reference herein in its entirety, discloses methods of inhibiting the HIPPO signaling pathway to 
increase the culture density and/or thickness of a metazoan cellular biomass, to promote 
anchorage-independent growth, and methods of producing edible or therapeutic cellular biomass 
by inhibiting the HIPPO signaling pathway. In some embodiments, the methods for activating a 
TEAD protein or a homolog thereof, e.g. by expressing a TEAD protein or a homolog thereof or 
by expressing a fusion protein comprising a DBD derived from TEAD or a homolog thereof and 
a TAD, described throughout this disclosure can be used alone or in combination with other 
methods of inhibiting the HIPPO signaling pathway. Exemplary methods of inhibiting the HIPPO 
signaling pathway are described in the above-mentioned PCT Appl. No. PCT/US2018/031276. 
For example, in some embodiments, methods of activating a TEAD protein disclosed herein can 
be used in combination with methods of inhibiting the HIPPO signaling such as activating YAP 1 
and/or homologs thereof in the cellular biomass; activating TAZ and/or homologs thereof in the 
cellular biomass; activating both YAP1 and TAZ and/or homologs thereof in the cellular biomass; 
inhibiting MOB1, LATS1/2 kinases, WW45, and/or MST 1/2 kinases and/or homologs thereof in 


the cellular biomass; inhibiting non-canonical HIPPO signaling agonists such as aPKC, Taol, Msn 
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and/or PRP4k and/or homologs thereof in the cellular biomass; and/or contacting the cellular 
biomass with one or more of serum, lysophosphatidic acid, sphingosine-1-phosphate and/or 
thrombin, etc. disclosed in the above-mentioned PCT Appl. No. PCT/US2018/031276. These 


methods are described in brief below. 
Activating YAP 1 


[00120] In some embodiments, the methods of activating YAP1 comprise increasing the amount 
of YAP1 in the cellular biomass by delivering a YAP1 protein directly, e.g. a purified protein, a 
synthetic protein, or a recombinantly expressed protein, to the cellular biomass (e.g. contacting 
the cultured cellular biomass with such a protein). 

[00121] In some embodiments, the methods of activating YAP1 comprise increasing the cellular 
expression of YAP1, by expressing a polynucleotide that encodes YAP1. In some embodiments, 
the polynucleotide is ectopically expressed from a construct that is introduced into the cells of the 
biomass, for example expressed from a plasmid, or other vector. In some embodiments, the 
construct is integrated into the cell’s genome, and the expression is driven in that manner (e.g. 
introduction mediated by Homology Directed Repair Methods such as CRISPR-based 
technology). In some embodiments, the expression of the polynucleotide involves electroporating 
a DNA, delivering a DNA complexed with a transfection vehicle, using a viral vector (e.g. 
retrovirus, lentivirus, adenovirus, adeno-associated virus, herpes-simplex virus) to deliver an 
expression vector, and the like. In some embodiments, the expression is constitutive. In some 
embodiments, the expression is conditional, e.g. inducible, e.g. under the control of an inducible 
promoter, e.g. ta tetracycline inducible promoter, such as a Tet Response Element. 

[00122] In some embodiments, the YAP1 protein that is delivered or expressed comprises a 
mutation. In some embodiments, the YAP1 comprises a mutation in one or more motifs that allow 
for phosphorylation of YAP1 by the Large Tumor Suppressor Kinase 1 paralogs, LATS1 kinase 
and/or LATS2 kinase. In some embodiments the mutated YAP1 comprises a mutation at one or 
more of S5, S61, S109, $127, $163, S164, and $318 (“S” serine residue number corresponds to 
the human YAP1 protein). In some embodiments the mutation is an S to A (serine to alanine) 
mutation. In exemplary embodiments, the mutated YAP1 comprises one or more of SSA, S61A, 
S109A, S127A, S163 A, S164A, and S318A mutations. It is noted that the residue positions recited 
above refer to the human YAP1 protein. It is understood that the corresponding serine residues in 


other organisms contributing to the motif for phosphorylation may differ. 
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[00123] In some embodiments, the methods of activating YAP1 comprise increasing the 
transcriptional activation of the endogenous YAP1 gene in the cellular biomass. This can be 
accomplished, for example, by adding a purified, synthetic, or recombinantly produced 
transcriptional activator of the YAP1 gene to the cellular biomass. In one embodiment, the 
transcriptional activator of the YAP1 gene added to the culture medium could be a constitutively 
active form that would drive a continuous expression of the YAP1 gene. In another embodiment, 
transcriptional activation of the YAP1 gene can be accomplished using nucleic acid sequence- 
directed transcriptional activators. For example, clustered regularly interspaced short palindromic 
repeats (CRISPR) and the CRISPR associated protein 9 (Cas9) system can provide effective gene 
modification (activation and repression) through RNA-guided DNA targeting. The Cas9 protein 
can be altered to create an endonuclease-defective Cas9 (dCas9). In one embodiment, the dCas9 
protein can be fused to a transactivation domain of a transcription factor or a transcriptional 
activator and the fusion protein can be used to drive transcriptional activation of the endogenous 
YAPI gene. 

[00124] In some embodiments, the methods of activating YAP1 comprise regulating one or more 
mechanical factors, including modulating substrate elasticity/rigidity, confinement, stretching, 
and shear stress, in the cellular biomass. Such methods may result in mechanotransduction of 
YAPI signaling. 

[00125] In some embodiments, the activating methods comprise agonizing YAP1, e.g. by 
contacting the cellular biomass with serum; or by inhibiting a Hippo signaling pathway, by 
contacting the cellular biomass with one or more of unfractionated animal serum, 
lysophosphatididic acid, sphingosine-1-phosphate and thrombin. In some embodiments, the 
activation of YAP1 can be downregulated, as needed by Hippo pathway inhibitors such as 


epinephrine and glucagon, which repress co-activation by YAP1. 
Activating TAZ 


[00126] In some embodiments, the methods of activating TAZ comprise increasing the amount 
of TAZ in the cellular biomass by delivering a TAZ protein directly, e.g. a purified protein, a 
synthetic protein, or a recombinantly expressed protein to the cellular biomass (e.g. contacting the 
cultured cellular biomass with such a protein). 

[00127] In some embodiments, the methods of activating TAZ comprise increasing the cellular 


expression of TAZ, by expressing a polynucleotide that encodes TAZ. In some embodiments, the 
34 


WO 2021/092587 PCT/US2020/059744 


polynucleotide is ectopically expressed from a construct that is introduced into the cells of the 
biomass, for example expressed from a plasmid, or other vector. In some embodiments, the 
construct is integrated into the cell’s genome, and the expression is expression is driven in that 
manner (e.g. introduction mediated by Homology Directed Repair Methods such as CRISPR- 
based technology). In some embodiments the expression of the polynucleotide involves 
electroporating a DNA, delivering a DNA complexed with a transfection vehicle, using a viral 
vector (e.g. retrovirus, lentivirus, adenovirus, adeno-associated virus, herpes-simplex virus) to 
deliver an expression vector, and the like. In some embodiments, the expression is constitutive. 
In some embodiments, the expression is conditional, e.g. inducible, e.g. under the control of an 
inducible promoter, e.g. ta tetracycline inducible promoter, such as a Tet Response Element. 
[00128] In some embodiments, the TAZ protein that is delivered or expressed comprises a 
mutation. In some embodiments, the TAZ comprises a mutation in one or more motifs that allow 
for phosphorylation of TAZ by the Large Tumor Suppressor Kinase 1 paralogs, LATS1 kinase 
and/or LATS2 kinase. In some embodiments the mutated TAZ comprises a mutation at 589 (“S” 
serine residue number corresponds to the human TAZ protein). In some embodiments the 
mutation is an S to A (serine to alanine) mutation. In an exemplary embodiment, the mutated 
TAZ comprises a S89A mutation. It is noted that the residue positions recited above refer to the 
human TAZ protein. It is understood that the corresponding serine residues in other organisms 
contributing to the motif for phosphorylation may differ. 

[00129] In some embodiments, the methods of activating comprise increasing the transcriptional 
activation of the endogenous WWTR1 gene that encodes the TAZ protein in the cellular biomass. 
This can be accomplished, for example, by adding a purified, synthetic, or recombinantly 
produced transcriptional activator of the WWTRI1 gene to the cellular biomass. In one 
embodiment, the transcriptional activator of the WWTR1 gene added to the culture medium could 
be a constitutively active form that would drive a continuous expression of the WWTR1 gene. In 
another embodiment, transcriptional activation of the WWTR1 gene can be accomplished using 
nucleic acid sequence-directed transcriptional activators. For example, the endonuclease- 
defective dCas9 protein can be fused to a transactivation domain of a transcription factor or a 
transcriptional activator and the fusion protein can be used to drive transcriptional activation of 
the endogenous WWTR1 gene. 

[00130] In some embodiments, the methods of activating TAZ comprise regulating one or more 


mechanical factors, including modulating substrate elasticity/rigidity, confinement, stretching, 
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and shear stress, in the cellular biomass. Such methods may result in mechanotransduction of TAZ 
signaling. 

[00131] In some embodiments, the activating methods comprise agonizing TAZ, e.g. by 
contacting the cellular biomass with serum; or by inhibiting a Hippo signaling pathway, by 
contacting the cellular biomass with one or more of unfractionated animal serum, 
lysophosphatididic acid, sphingosine-1-phosphate and thrombin. In some embodiments, the 
activation of TAZ can be downregulated, as needed by Hippo pathway inhibitors such as 


epinephrine and glucagon, which repress co-activation by TAZ. 
Inhibiting MOB1 and/or LATS1/2 Kinases 


[00132] In some embodiments, the methods of inhibiting MOB1 and/or LATS1/2 Kinases 
comprise introducing INDEL (insertion or deletion) mutations into a gene encoding MOBI, gene 
encoding LATS1 kinase, and/or gene encoding LATS2 kinase into the cells of the cellular 
biomass. This can be accomplished using any gene based technologies, for example, using 
CRISPR-Cas (Clustered Regularly Interspersed Short Palindromic Repeats) based technology or 
TALEN based technology. 

[00133] In some embodiments, the methods of inhibiting MOB1 and/or LATS1/2 Kinases 
comprise introducing into the cells of the cellular biomass a vector expressing a polynucleotide 
that encodes a dominant negative mutant of MOB1, LATS1 kinase, and/or LATS2 kinase. In 
some embodiments, the polynucleotide is ectopically expressed from a construct that is introduced 
into the cells of the biomass, for example expressed from a plasmid, or other vector. In some 
embodiments, the construct is integrated into the cell’s host genome, and the expression 1s driven 
in that manner (e.g. introduction mediated by Homology Directed Repair Methods such as 
CRISPR-based technology). In some embodiments, the expression of the polynucleotide involves 
electroporating a DNA, delivering a DNA complexed with a transfection vehicle, using a viral 
vector (e.g. retrovirus, lentivirus, adenovirus, adeno-associated virus, herpes-simplex virus) to 
deliver an expression vector, and the like. In some embodiments, the expression is constitutive. 
In some embodiments, the expression is conditional, e.g. inducible, e.g. under the control of an 
inducible promoter, e.g. ta tetracycline inducible promoter, such as a Tet Response Element. 
[00134] In some embodiments, the methods of inhibiting MOB1 and/or LATS1/2 Kinases 
comprise delivering dominant negative mutants of MOB1, LATS1 kinase, and/or LATS2 kinase 
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directly, e.g. purified proteins, synthetic proteins, or recombinantly expressed proteins, or 
combinations thereof, to the cellular biomass. 

[00135] In some embodiments, the methods of inhibiting MOB1 and/or LATS1/2 Kinases 
comprise transcriptional repression of the endogenous genes encoding MOB1, LATS1 kinase, 
and/or LATS2 kinase in cells of the cellular biomass. This can be accomplished, for example, by 
using nucleic acid sequence-directed transcriptional repressors. For example, an endonuclease- 
defective Cas9, dCas9, can be combined with a guide RNA that targets the promoter region of the 
genes encoding MOBI, LATS1 kinase, and/or LATS2 kinase and reduces the transcriptional 
activation and concomitant gene expression. 

[00136] In some embodiments, the methods of inhibiting MOBI and/or LATS1/2 Kinases 
comprise inhibiting Hippo signaling, by contacting the cellular biomass with one or more of 


unfractionated animal serum, lysophosphatididic acid, sphingosine-1-phosphate and thrombin. 
Inhibiting WW45 and/or MST1/2 Kinases 


[00137] In some embodiments, the methods of inhibiting WW45 and/or MST1/2 Kinases 
comprise introducing INDEL (insertion or deletion) mutations into a gene encoding WW45, gene 
encoding MST1 kinase, and/or gene encoding MST2 kinase into the cells of the cellular biomass. 
This can be accomplished by using any gene based technologies, for example, using CRISPR-Cas 
(Clustered Regularly Interspersed Short Palindromic Repeats) based technology or TALEN based 
technology. 

[00138] In some embodiments, the methods of inhibiting WW45 and/or MST1/2 Kinases 
comprise introducing into the cellular biomass a vector expressing a polynucleotide that encodes 
a dominant negative mutant of WW45, MST1 kinase, and/or MST2 kinase. In some embodiments, 
the polynucleotide is ectopically expressed from a construct that is introduced into the cells of the 
biomass, for example expressed from a plasmid, or other vector. In some embodiments, the 
construct is integrated into the cell’s genome, and the expression is driven in that manner (e.g. 
introduction mediated by Homology Directed Repair Methods such as CRISPR-based 
technology). In some embodiments, the expression of the polynucleotide involves electroporating 
a DNA, delivering a DNA complexed with a transfection vehicle, using a viral vector (e.g. 
retrovirus, lentivirus, adenovirus, adeno-associated virus, herpes-simplex virus) to deliver an 


expression vector, and the like. In some embodiments, the expression is constitutive. In some 
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embodiments, the expression is conditional, e.g. inducible, e.g. under the control of an inducible 
promoter, e.g. ta tetracycline inducible promoter, such as a Tet Response Element. 

[00139] In some embodiments, the methods of inhibiting WW45 and/or MST1/2 Kinases 
comprise delivering to the cells of the cellular biomass dominant negative mutants of WW45, 
MST1 kinase, and/or MST2 kinase directly, e.g. purified proteins, synthetic proteins, or 
recombinantly expressed proteins, or combinations thereof. 

[00140] In some embodiments, the methods of inhibiting WW45 and/or MST1/2 Kinases 
comprise transcriptional repression of the endogenous genes encoding WW45, MST1 kinase, 
and/or MST2 kinase in the cells of the biomass. This can be accomplished, for example, by using 
nucleic acid sequence-directed transcriptional repressors. For example, an endonuclease- 
defective Cas9, dCas9, can be combined with a guide RNA that targets the promoter region of the 
genes encoding WW45, MST1 kinase, and/or MST2 kinase and reduces the transcriptional 
activation and concomitant gene expression. 

[00141] In some embodiments, the methods of inhibiting WW45 and/or MST1/2 Kinases 
comprise inhibiting Hippo signaling, by contacting the cellular biomass with one or more of 


unfractionated animal serum, lysophosphatididic acid, sphingosine-1-phosphate and thrombin. 
Post expansion treatment of cellular biomass 


[00142] Methods for increasing the culture density and thickness of cellular biomass and methods 
for anchorage-independent cell growth described above provide an expanded cellular biomass. 
Once the desired level of expansion (e.g. a specific range or value of culture density and/or 
thickness) of the cellular biomass is achieved, the expanded biomass can be harvested directly, or 
alternatively, activation of the TEAD protein or a homolog thereof can be partially or fully 
terminated allowing the expanded biomass to be differentiated and harvested. 

[00143] In embodiments where a TEAD protein or a homolog thereof is activated by addition of 
the TEAD protein or the homolog or by addition of a fusion protein comprising a DBD derived 
from a TEAD protein or a homolog and a TAD to the cellular biomass, activation of the TEAD 
protein or a homolog thereof can be partially or fully terminated by partial or complete removal 
of externally added protein. In embodiments where a TEAD protein or a homolog thereof is 
activated by expression of the TEAD protein or expression of a fusion protein comprising a DBD 
derived from a TEAD protein and a TAD through a vector, inhibition can be partially or fully 


terminated by activating a silencing switch included in the vector. For example, a silencing switch 
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can be a transcriptional repressor that is included in the vector, which upon activation can repress 
the transcription of the desired gene. 
[00144] After partial or complete termination of activation of TEAD or a homolog thereof, the 
expanded cellular biomass may be differentiated. In some embodiments, cells of the expanded 
biomass can be differentiated into a phenotype of interest by contacting the cells with a 
differentiation agent. For example, if the phenotype of interest for the expanded cellular biomass 
is skeletal muscle and the cellular biomass comprises cells of a non-muscle lineage (e.g., non- 
myogenic stem cells or fibroblasts), the expanded cellular biomass can be contacted with a 
differentiation agent that would induce the skeletal muscle phenotype into the cells of the biomass. 
Exemplary differentiation agents that may induce skeletal muscle phenotype include myogenic 
transcription factors such as MYODI, MYOG, MYF5S, MYF6, PAX3, PAX7, paralogs, orthologs, 
and genetic variants thereof. A PCT publication, WO/2015/066377, discloses exemplary methods 
for differentiating cells into a skeletal muscle phenotype and is incorporated by reference herein 
in its entirety. Accordingly, in some embodiments, the expanded cellular biomass may be 
differentiated into the skeletal muscle phenotype using the methods described in 
WO/2015/066377. 
[00145] In some embodiments, cells of the expanded biomass can be differentiated into a 
phenotype of interest without a differentiation agent. For example, if the phenotype of interest for 
the expanded biomass is a skeletal muscle and the cellular biomass comprises cells of the skeletal 
muscle lineage, then these cells may differentiate into the skeletal muscle phenotype on their own 
without a need for an external differentiation agent. In these embodiments, a partial or complete 
termination of activation of TEAD or a homolog thereof may be sufficient to induce differentiation 
of cells to the skeletal muscle lineage and into the skeletal muscle phenotype. However, in some 
embodiments, an additional differentiation agent such as one or more myogenic transcription 
factors can be used to differentiate cells of the skeletal muscle lineage into the skeletal muscle 
phenotype. 
[00146] The expanded and/or differentiated cellular biomass can be processed as a raw, uncooked 
food product (cultured meat) or as a cooked food product or as a cooked/uncooked food ingredient. 
In some embodiments, processing comprises withdrawal of the culture medium that supports the 
viability, survival, growth or expansion (e.g., increase in the culture density and/or thickness of 
the biomass, anchorage-independent growth) and differentiation of the cellular biomass. 
Withdrawal may comprise physical removal of the culture medium or altering the composition of 
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the culture medium, for example, by addition of components that would reduce or prevent further 
expansion and/or differentiation of the biomass or by depletion of components that support 
expansion and/or differentiation of the biomass. 
[00147] In some embodiments, processing comprises exposing the biomass to sub-physiological 
temperatures that would not support the expansion and/or differentiation of the biomass. Sub- 
physiological temperatures include a temperature of about 15°C (about 59°F) or lower, about 10°C 
(about 50°F) or lower, about 0°C to about 15°C (about 32°F to about 59°F), about 0°C to -15°C 
(about 32°F to about 5°F), about -15°C to about 15°C (about 5°F to about 59°F), about 0°C to - 
213°C (about 32°F to about -350°F), about -30°C to about -100°C (about -22°F to about -148°F), 
about -50°C to about -90°C (about -58°F to about -130°F), or about -170°C to about -190°C (about 
-274°F to about -310°F). For example, in one embodiment, the expanded and/or differentiated 
biomass can be cooled to a temperature of about 2°C to about 8°C (about 35°F to about 46.5°F). 
In another embodiment, the expanded and/or differentiated biomass can be frozen, for example, 
by cooling to a temperature of about 32°F or lower, e.g. about 32°F to about 0°F, about 32°F to 
about -10°F, about 32°F to about -20°F, about 32°F to about -30°F, about 32°F to about -40°F, 
about 32°F to about -50°F, about 32°F to about -60°F, about 32°F to about -70°F, about 32°F to 
about -80°F, and the like. In some embodiments, the expanded and/or differentiated biomass can 
be exposed to sub-physiological temperatures as low as about -300°F to about -350°F, such as the 
liquid nitrogen temperature of about -321°F. 
[00148] In some embodiments, processing comprises exposing the biomass to superphysological 
temperatures that would not support the viability, survival, expansion and/or differentiation of the 
biomass. In one embodiment, exposing the biomass to superphysiological temperatures comprises 
fully or partially cooking the biomass, for example, by heating the biomass to a temperature of 
about 100°F to about 600°F, about 100°F to about 550°F, about 100°F to about 500°F, about 
100°F to about 450°F, about 100°F to about 400°F, about 100°F to about 350°F, about 100°F to 
about 300°F, about 100°F to about 250°F, about 100°F to about 200°F or about 100°F to about 
150°F. 
[00149] In some embodiments, provided herein are methods of producing edible cellular biomass 
(also referred to herein as “cultured meat”) or therapeutic cellular biomass comprising, (a) 
culturing a metazoan cellular biomass in a cultivation infrastructure; (b) activating a TEAD 
protein or a homolog thereof in the cellular biomass, to increase the culture density or the thickness 
of the cellular biomass; (c) optionally differentiating the cellular biomass into a phenotype of 
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interest (e.g. skeletal muscle); and (d) harvesting the cellular biomass to provide an edible or 
therapeutic cellular biomass. 

[00150] In some embodiments, methods of producing edible cellular biomass or therapeutic 
cellular biomass comprise: (a) culturing a metazoan cellular biomass in a cultivation 
infrastructure; (b) activating a TEAD protein or a homolog thereof in the cellular biomass to 
provide a culture density of about 10° cell/mL to about 10!° cells/mL or about 1 g/L to about 1000 
g/L (or other values and ranges of the culture density described throughout this disclosure) in the 
cultivation infrastructure; (c) optionally differentiating the cellular biomass into a phenotype of 
interest (e.g. skeletal muscle); and (d) harvesting and processing the cellular biomass to provide 
an edible or therapeutic cellular biomass. 

[00151] In some embodiments, methods of producing edible cellular biomass or therapeutic 
cellular biomass comprise: (a) culturing a metazoan cellular biomass in a cultivation 
infrastructure; (b) activating a TEAD protein or a homolog thereof in the cellular biomass to 
provide a thickness of the cellular biomass of about 10 um to about 2 mm (or other values and 
ranges of the thickness of the cellular biomass described throughout this disclosure) in the 
cultivation infrastructure; (c) optionally differentiating the cellular biomass into a phenotype of 
interest (e.g. skeletal muscle); (d) and harvesting and processing the cellular biomass to provide 


an edible or therapeutic cellular biomass. 


Cellular biomass comprising cells of a metazoan species comprising a polynucleotide 


sequence encoding a fusion protein 


[00152] In some embodiments, provided herein is a cellular biomass comprising cells of a 
metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein the 
fusion protein comprises a DBD derived from any one of the TEAD proteins disclosed herein or 
a homolog thereof and a TAD derived from any one of the transcriptional activators disclosed 
herein. For example, in some embodiments, provided herein is a cellular biomass comprising cells 
of a metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein 
the fusion protein comprises a DBD derived from TEAD1, TEAD2, TEAD3 and/or TEAD4 or a 
homolog thereof and a TAD derived from any one of the transcriptional activators from Table 2. 
In some embodiments, cells of the cellular biomass comprise a polynucleotide sequence encoding 
a fusion protein comprising a DBD derived from TEAD1, TEAD2, TEAD3 and/or TEAD4 and a 


TAD derived from VP16, Tax, Tat, E1A, p300, or MyoD. 
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[00153] In some embodiments, provided herein is a cellular biomass comprising cells of a 
metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein the 
fusion protein comprises a DBD derived from TEAD1 and a TAD derived from VP16. In some 
embodiments, provided herein is a cellular biomass comprising cells of a metazoan species 
comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion protein 
comprises a DBD derived from TEAD1 and a TAD derived from Tax. In some embodiments, 
provided herein is a cellular biomass comprising cells of a metazoan species comprising a 
polynucleotide sequence encoding a fusion protein, wherein the fusion protein comprises a DBD 
derived from TEADI and a TAD derived from Tat. In some embodiments, provided herein is a 
cellular biomass comprising cells of a metazoan species comprising a polynucleotide sequence 
encoding a fusion protein, wherein the fusion protein comprises a DBD derived from TEAD1 and 
a TAD derived from E1A. In some embodiments, provided herein is a cellular biomass comprising 
cells of a metazoan species comprising a polynucleotide sequence encoding a fusion protein, 
wherein the fusion protein comprises a DBD derived from TEAD1 and a TAD derived from p300. 
In some embodiments, provided herein is a cellular biomass comprising cells of a metazoan 
species comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion 
protein comprises a DBD derived from TEAD1 and a TAD derived from MyoD. 

[00154] In some embodiments, provided herein is a cellular biomass comprising cells of a 
metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein the 
fusion protein comprises a DBD derived from TEAD2 and a TAD derived from VP16. In some 
embodiments, provided herein is a cellular biomass comprising cells of a metazoan species 
comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion protein 
comprises a DBD derived from TEAD2 and a TAD derived from Tax. In some embodiments, 
provided herein is a cellular biomass comprising cells of a metazoan species comprising a 
polynucleotide sequence encoding a fusion protein, wherein the fusion protein comprises a DBD 
derived from TEAD2 and a TAD derived from Tat. In some embodiments, provided herein is a 
cellular biomass comprising cells of a metazoan species comprising a polynucleotide sequence 
encoding a fusion protein, wherein the fusion protein comprises a DBD derived from TEAD2 and 
a TAD derived from E1A. In some embodiments, provided herein is a cellular biomass comprising 
cells of a metazoan species comprising a polynucleotide sequence encoding a fusion protein, 
wherein the fusion protein comprises a DBD derived from TEAD2 and a TAD derived from p300. 
In some embodiments, provided herein is a cellular biomass comprising cells of a metazoan 
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species comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion 
protein comprises a DBD derived from TEAD2 and a TAD derived from MyoD. 

[00155] In some embodiments, provided herein is a cellular biomass comprising cells of a 
metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein the 
fusion protein comprises a DBD derived from TEAD3 and a TAD derived from VP16. In some 
embodiments, provided herein is a cellular biomass comprising cells of a metazoan species 
comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion protein 
comprises a DBD derived from TEAD3 and a TAD derived from Tax. In some embodiments, 
provided herein is a cellular biomass comprising cells of a metazoan species comprising a 
polynucleotide sequence encoding a fusion protein, wherein the fusion protein comprises a DBD 
derived from TEAD3 and a TAD derived from Tat. In some embodiments, provided herein is a 
cellular biomass comprising cells of a metazoan species comprising a polynucleotide sequence 
encoding a fusion protein, wherein the fusion protein comprises a DBD derived from TEAD3 and 
a TAD derived from E1A. In some embodiments, provided herein is a cellular biomass comprising 
cells of a metazoan species comprising a polynucleotide sequence encoding a fusion protein, 
wherein the fusion protein comprises a DBD derived from TEAD3 and a TAD derived from p300. 
In some embodiments, provided herein is a cellular biomass comprising cells of a metazoan 
species comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion 
protein comprises a DBD derived from TEAD3 and a TAD derived from MyoD. 

[00156] In some embodiments, provided herein is a cellular biomass comprising cells of a 
metazoan species comprising a polynucleotide sequence encoding a fusion protein, wherein the 
fusion protein comprises a DBD derived from TEAD4 and a TAD derived from VP16. In some 
embodiments, provided herein is a cellular biomass comprising cells of a metazoan species 
comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion protein 
comprises a DBD derived from TEAD4 and a TAD derived from Tax. In some embodiments, 
provided herein is a cellular biomass comprising cells of a metazoan species comprising a 
polynucleotide sequence encoding a fusion protein, wherein the fusion protein comprises a DBD 
derived from TEAD4 and a TAD derived from Tat. In some embodiments, provided herein is a 
cellular biomass comprising cells of a metazoan species comprising a polynucleotide sequence 
encoding a fusion protein, wherein the fusion protein comprises a DBD derived from TEAD4 and 
a TAD derived from E1A. In some embodiments, provided herein is a cellular biomass comprising 
cells of a metazoan species comprising a polynucleotide sequence encoding a fusion protein, 
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wherein the fusion protein comprises a DBD derived from TEAD4 and a TAD derived from p300. 
In some embodiments, provided herein is a cellular biomass comprising cells of a metazoan 
species comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion 


protein comprises a DBD derived from TEAD4 and a TAD derived from MyoD. 


Fusion proteins 


[00157] In some embodiments, the present disclosure provides a fusion protein comprising a 
DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4 or a homolog thereof and a TAD 
derived from any one of the transcriptional activators disclosed in Table 2 and compositions 
thereof. In some embodiments, the present disclosure provides a fusion protein comprising a DBD 
derived from TEAD1, TEAD2, TEAD3, and/or TEAD4 and a TAD derived from VP16, Tax, Tat, 
EIA, p300, or MyoD and compositions thereof. 

[00158] In an exemplary embodiment, provided herein is a fusion protein comprising a DBD 
derived from TEAD1 and a TAD derived from VP16 or a composition thereof. In another 
exemplary embodiment, provided herein is a fusion protein comprising a DBD derived from 
TEAD1 and a TAD derived from Tax or a composition thereof. In another exemplary 
embodiment, provided herein is a fusion protein comprising a DBD derived from TEAD1 and a 
TAD derived from Tat or a composition thereof. In another exemplary embodiment, provided 
herein is a fusion protein comprising a DBD derived from TEAD1 and a TAD derived from E1A 
or a composition thereof. In another exemplary embodiment, provided herein is a fusion protein 
comprising a DBD derived from TEAD1 and a TAD derived from p300 or a composition thereof. 
In another exemplary embodiment, provided herein is a fusion protein comprising a DBD derived 
from TEAD1 and a TAD derived from MyoD or a composition thereof. 

[00159] In an exemplary embodiment, provided herein is a fusion protein comprising a DBD 
derived from TEAD2 and a TAD derived from VP16 or a composition thereof. In another 
exemplary embodiment, provided herein is a fusion protein comprising a DBD derived from 
TEAD2 and a TAD derived from Tax or a composition thereof. In another exemplary 
embodiment, provided herein is a fusion protein comprising a DBD derived from TEAD2 and a 
TAD derived from Tat or a composition thereof. In another exemplary embodiment, provided 
herein is a fusion protein comprising a DBD derived from TEAD2 and a TAD derived from E1A 
or a composition thereof. In another exemplary embodiment, provided herein is a fusion protein 
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comprising a DBD derived from TEAD2 and a TAD derived from p300 or a composition thereof. 
In another exemplary embodiment, provided herein is a fusion protein comprising a DBD derived 
from TEAD2 and a TAD derived from MyoD or a composition thereof. 

[00160] In an exemplary embodiment, provided herein is a fusion protein comprising a DBD 
derived from TEAD3 and a TAD derived from VP16 or a composition thereof. In another 
exemplary embodiment, provided herein is a fusion protein comprising a DBD derived from 
TEAD3 and a TAD derived from Tax or a composition thereof. In another exemplary 
embodiment, provided herein is a fusion protein comprising a DBD derived from TEAD3 and a 
TAD derived from Tat or a composition thereof. In another exemplary embodiment, provided 
herein is a fusion protein comprising a DBD derived from TEAD3 and a TAD derived from E1A 
or a composition thereof. In another exemplary embodiment, provided herein is a fusion protein 
comprising a DBD derived from TEAD3 and a TAD derived from p300 or a composition thereof. 
In another exemplary embodiment, provided herein is a fusion protein comprising a DBD derived 
from TEAD3 and a TAD derived from MyoD or a composition thereof. 

[00161] In an exemplary embodiment, provided herein is a fusion protein comprising a DBD 
derived from TEAD4 and a TAD derived from VP16 or a composition thereof. In another 
exemplary embodiment, provided herein is a fusion protein comprising a DBD derived from 
TEAD4 and a TAD derived from Tax or a composition thereof. In another exemplary 
embodiment, provided herein is a fusion protein comprising a DBD derived from TEAD4 and a 
TAD derived from Tat or a composition thereof. In another exemplary embodiment, provided 
herein is a fusion protein comprising a DBD derived from TEAD4 and a TAD derived from E1A 
or a composition thereof. In another exemplary embodiment, provided herein is a fusion protein 
comprising a DBD derived from TEAD4 and a TAD derived from p300 or a composition thereof. 
In another exemplary embodiment, provided herein is a fusion protein comprising a DBD derived 


from TEAD4 and a TAD derived from MyoD or a composition thereof. 


Polynucleotides encoding fusion proteins 


[00162] Also provided herein are polynucleotides encoding the fusion proteins. In some 

embodiments, provided herein is a polynucleotide encoding a fusion protein comprising a DBD 

derived from TEAD1, TEAD2, TEAD3, and/or TEAD4 or a homolog thereof and a TAD derived 

from any one of the transcriptional activators disclosed in Table 2. In some embodiments, 
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provided herein is a polynucleotide encoding a fusion protein comprising a DBD derived from 
TEAD1, TEAD2, TEAD3, and/or TEAD4 and a TAD derived from VP16, Tax, Tat, EIA, or 
MyoD. 

[00163] In an exemplary embodiment, provided herein is a polynucleotide encoding a fusion 
protein comprising a DBD derived from TEAD1 and a TAD derived from VP16. In another 
exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein comprising 
a DBD derived from TEAD1 and a TAD derived from Tax. In another exemplary embodiment, 
provided herein is a polynucleotide encoding a fusion protein comprising a DBD derived from 
TEADI and a TAD derived from Tat. In another exemplary embodiment, provided herein is a 
polynucleotide encoding a fusion protein comprising a DBD derived from TEAD1 and a TAD 
derived from ElA. In another exemplary embodiment, provided herein is a polynucleotide 
encoding a fusion protein comprising a DBD derived from TEAD1 and a TAD derived from p300. 
In another exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein 
comprising a DBD derived from TEAD1 and a TAD derived from MyoD. 

[00164] In an exemplary embodiment, provided herein is a polynucleotide encoding a fusion 
protein comprising a DBD derived from TEAD2 and a TAD derived from VP16. In another 
exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein comprising 
a DBD derived from TEAD2 and a TAD derived from Tax. In another exemplary embodiment, 
provided herein is a polynucleotide encoding a fusion protein comprising a DBD derived from 
TEAD2 and a TAD derived from Tat. In another exemplary embodiment, provided herein is a 
polynucleotide encoding a fusion protein comprising a DBD derived from TEAD2 and a TAD 
derived from E1A. In another exemplary embodiment, provided herein is a polynucleotide 
encoding a fusion protein comprising a DBD derived from TEAD2 and a TAD derived from p300. 
In another exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein 
comprising a DBD derived from TEAD2 and a TAD derived from MyoD. 

[00165] In an exemplary embodiment, provided herein is a polynucleotide encoding a fusion 
protein comprising a DBD derived from TEAD3 and a TAD derived from VP16. In another 
exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein comprising 
a DBD derived from TEAD3 and a TAD derived from Tax. In another exemplary embodiment, 
provided herein is a polynucleotide encoding a fusion protein comprising a DBD derived from 
TEAD3 and a TAD derived from Tat. In another exemplary embodiment, provided herein is a 
polynucleotide encoding a fusion protein comprising a DBD derived from TEAD3 and a TAD 
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derived from E1A. In another exemplary embodiment, provided herein is a polynucleotide 
encoding a fusion protein comprising a DBD derived from TEAD3 and a TAD derived from p300. 
In another exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein 
comprising a DBD derived from TEAD3 and a TAD derived from MyoD. 

[00166] In an exemplary embodiment, provided herein is a polynucleotide encoding a fusion 
protein comprising a DBD derived from TEAD4 and a TAD derived from VP16. In another 
exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein comprising 
a DBD derived from TEAD4 and a TAD derived from Tax. In another exemplary embodiment, 
provided herein is a polynucleotide encoding a fusion protein comprising a DBD derived from 
TEAD4 and a TAD derived from Tat. In another exemplary embodiment, provided herein is a 
polynucleotide encoding a fusion protein comprising a DBD derived from TEAD4 and a TAD 
derived from E1A. In another exemplary embodiment, provided herein is a polynucleotide 
encoding a fusion protein comprising a DBD derived from TEAD4 and a TAD derived from p300. 
In another exemplary embodiment, provided herein is a polynucleotide encoding a fusion protein 


comprising a DBD derived from TEAD4 and a TAD derived from MyoD. 


Exemplary fusion proteins and polynucleotides 


[00167] In an exemplary embodiment, provided herein is a fusion protein comprising the N- 
terminal region of a chicken TEAD and the activation domain of human p300. The amino acid 
and the nucleotide sequences for a chicken TEAD are set forth in SEQ ID NOs: 4 and 5. The DNA 
binding domain for chicken TEAD includes amino acids 10-85 of SEQ ID NO: 4. The amino acid 
and the nucleotide sequences for human p300 are set forth in SEQ ID NOs: 2 and 3. The activation 
domain for human p300 includes amino acids 1051-1158, 1170-1242, 1243-1277, 1572-1818 of 
SEQ ID NO: 2. The region of p300 that is used to construct the transactivation domain in this 
fusion protein includes amino acids 1048-1664 of p300 (SEQ ID NO: 2). An exemplary linker 
comprises the following amino acid sequence: PAGSKASPKKKRKVGRA (SEQ ID NO: 1). 

[00168] An amino acid sequence for the fusion protein comprising the N-terminal region of a 
chicken TEAD and the activation domain of human p300 is disclosed in SEQ ID NO: 10. The 
position annotation is as follows: amino acids 1-412 of the fusion protein comprise the N-terminal 
region of chicken TEAD comprising the DBD of chicken TEAD; amino acids 413-430 of the 
fusion protein comprise a linker; and amino acids 431-1047 of the fusion protein comprise the 
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activation domain from human p300. A nucleotide sequence for the above fusion protein 
comprising the N-terminal region of a chicken TEAD and the activation domain of human p300 
is disclosed in SEQ ID NO: 8. The position annotation is as follows: nucleotides 1-1236 encode 
the N-terminal region of chicken TEAD that comprises the DBD; nucleotides 1237-1290 encode 
the linker; nucleotides 1291-3141 encode the activation domain of p300 core. 
[00169] In another exemplary embodiment, provided herein is an exemplary fusion protein 
comprising the N-terminal region of a cow TEAD and the activation domain of human p300: The 
amino acid and the nucleotide sequences for cow TEAD are set forth in SEQ ID NOs: 6 and 7. 
The DNA binding domain for cow TEAD includes amino acids 225-300 of SEQ ID NO: 6. The 
activation domain for human p300 includes amino acids 1051-1158, 1170-1242, 1243-1277, 1572- 
1818 of SEQ ID NO: 2. The region of p300 that is used to construct the transactivation domain in 
this fusion protein includes amino acids 1048-1664 of p300 (SEQ ID NO: 2). An exemplary linker 
comprises the following amino acid sequence: PAGSKASPKKKRKVGRA (SEQ ID NO: 1). 
[00170] An amino acid sequence for the fusion protein comprising the N-terminal region of a 
cow TEAD and the activation domain of human p300 is disclosed in SEQ ID NO:11. The pposition 
annotation is as follows: amino acids 1-408 of the fusion protein comprise the N-terminal region 
of cow TEAD comprising the DBD of cow TEAD; amino acids 409-426 of the fusion protein 
comprise a linker; and amino acids 427-1043 of the fusion protein comprise the activation domain 
from human p300. A nucleotide sequence for the above fusion protein comprising the N-terminal 
region of a cow TEAD and the activation domain of human p300 is disclosed in SEQ ID NO: 9. 
The position annotation is as follows: nucleotides 1-1224 encode the N-terminal region of cow 
TEAD that comprises the DBD; nucleotides 1225-1278 encode the linker; nucleotides 1279-3129 
encode the activation domain of p300 core. 
[00171] In some embodiments, a fusion protein comprises the amino acid sequence set forth in 
SEQ ID NO: 10 or an amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 
99% identical to SEQ ID NO: 10. 
[00172] In some embodiments, a fusion protein encoded by the nucleic acid sequence set forth 
in SEQ ID NO: 8 or a nucleic acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 
99% identical to SEQ ID NO: 8. 
[00173] In some embodiments, a fusion protein comprises the amino acid sequence set forth in 
SEQ ID NO: 11 or an amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 
99% identical to SEQ ID NO: 11. 
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[00174] In some embodiments, a fusion protein encoded by the nucleic acid sequence set forth 
in SEQ ID NO: 9 or a nucleic acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 
99% identical to SEQ ID NO: 9. 

[00175] In some embodiments, a linker sequence comprises the amino acid sequence set forth in 
SEQ ID NO: 1 or an amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 
99% identical to SEQ ID NO: 1. 

[00176] In some embodiments, provided herein is an exemplary fusion protein comprising a 
DBD derived from any one or more TEAD proteins comprising SEQ ID Nos: 4, 6, 12-22, or an 
amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, 
and a TAD derived from Table 2. 

[00177] In some embodiments, provided herein is an exemplary fusion protein comprising a 
DBD derived from any one or more TEAD proteins comprising SEQ ID NOs 4, 6, 12-22, or an 
amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, 
and a TAD derived from VP16, Tax, Tat, E1A, p300, or MyoD. 

[00178] In some embodiments, provided herein is an exemplary fusion protein comprising a 
DBD derived from Scalloped protein comprising SEQ ID No: 23, or an amino acid sequence that 
is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, and a TAD derived from 
Table 2. 

[00179] In some embodiments, provided herein is an exemplary fusion protein comprising a 
DBD derived from Scalloped protein comprising SEQ ID No: 23, or an amino acid sequence that 
is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical thereto, and a TAD derived from 
VP16, Tax, Tat, EIA, p300, or MyoD. 


Compositions 


[00180] Also provided herein are compositions comprising the fusion proteins. In some 
embodiments, the present disclosure provides a composition comprising a fusion protein 
comprising a DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4 or a homolog thereof 
and a TAD derived from any one of the transcriptional activators disclosed in Table 2. In some 
embodiments, the present disclosure provides a a composition comprising a fusion protein 
comprising a DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4 and a TAD derived 
from VP16, Tax, Tat, ELA, p300, or MyoD. 
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[00181] In an exemplary embodiment, a composition comprises a fusion protein comprising a 
DBD derived from TEAD1 and a TAD derived from VP16. In another exemplary embodiment, 
the composition comprises a fusion protein comprising a DBD derived from TEAD1 and a TAD 
derived from Tax. In another exemplary embodiment, the composition comprises a fusion protein 
comprising a DBD derived from TEADI and a TAD derived from Tat. In another exemplary 
embodiment, the composition comprises a fusion protein comprising a DBD derived from TEAD 1 
and a TAD derived from E1A. In another exemplary embodiment, the composition comprises a 
fusion protein comprising a DBD derived from TEAD 1 and a TAD derived from p300. In another 
exemplary embodiment, the composition comprises a fusion protein comprising a DBD derived 
from TEAD1 and a TAD derived from MyoD. 

[00182] In an exemplary embodiment, the composition comprises a fusion protein comprising a 
DBD derived from TEAD2 and a TAD derived from VP16. In another exemplary embodiment, 
the composition comprises a fusion protein comprising a DBD derived from TEAD2 and a TAD 
derived from Tax. In another exemplary embodiment, the composition comprises a fusion protein 
comprising a DBD derived from TEAD2 and a TAD derived from Tat. In another exemplary 
embodiment, the composition comprises a fusion protein comprising a DBD derived from TEAD2 
and a TAD derived from E1A. In another exemplary embodiment, provided herein the 
composition comprises a fusion protein comprises a DBD derived from TEAD2 and a TAD 
derived from p300. In another exemplary embodiment, the composition comprises a fusion 
protein comprising a DBD derived from TEAD2 and a TAD derived from MyoD. 

[00183] In an exemplary embodiment, the composition comprises a fusion protein comprising a 
DBD derived from TEAD3 and a TAD derived from VP16. In another exemplary embodiment, 
the composition comprises a fusion protein comprising a DBD derived from TEAD3 and a TAD 
derived from Tax. In another exemplary embodiment, the composition comprises a fusion protein 
comprising a DBD derived from TEAD3 and a TAD derived from Tat. In another exemplary 
embodiment, the composition comprises a fusion protein comprising a DBD derived from TEAD3 
and a TAD derived from E1A. In another exemplary embodiment, the composition comprises a 
fusion protein comprising a DBD derived from TEAD3 and a TAD derived from p300. In another 
exemplary embodiment, the composition comprises a fusion protein comprising a DBD derived 
from TEAD3 and a TAD derived from MyoD. 

[00184] In an exemplary embodiment, the composition comprises a fusion protein comprising a 
DBD derived from TEAD4 and a TAD derived from VP16. In another exemplary embodiment, 
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the composition comprises a fusion protein comprising a DBD derived from TEAD4 and a TAD 
derived from Tax. In another exemplary embodiment, the composition comprises a fusion protein 
comprising a DBD derived from TEAD4 and a TAD derived from Tat. In another exemplary 
embodiment, the composition comprises a fusion protein comprising a DBD derived from TEAD4 
and a TAD derived from E1A. In another exemplary embodiment, the composition comprises a 
fusion protein a fusion protein comprising a DBD derived from TEAD4 and a TAD derived from 
p300. In another exemplary embodiment, the composition comprises a fusion protein comprising 


a DBD derived from TEAD4 and a TAD derived from MyoD. 
Kits and Articles of Manufacture 


[00185] The present application also provides kits for increasing the culture density in a 
cultivation infrastructure, for increasing the thickness of a cellular biomass in a cultivation 
infrastructure, and/or for promoting/increasing anchorage-independent growth of a cellular 
biomass in a cultivation infrastructure. For example, the kits may comprise the cells of interest, a 
cultivation infrastructure, and a TEAD protein or a vector expressing a TEAD protein; the cells 
off interest, a cultivation infrastructure, and a fusion protein comprising a DBD derived from 
TEAD and a TAD or a vector expressing the fusion protein; compositions for enhancing the 
activation of endogenous TEAD gene(s); and the like. 

[00186] The present application also provides articles of manufacture comprising any one of the 
compositions or kits described herein. 

[00187] It is to be understood that the terminology employed herein is used for the purpose of 
describing particular embodiments only and is not intended to be limiting since the scope of the 
present invention will be limited only by the appended claims and equivalents thereof. The 
following examples are for illustrative purposes. These are intended to show certain aspects and 


embodiments of the present invention but are not intended to limit the invention in any manner. 
Enumerated Embodiments 


[00188] Embodiment I-1. A method for increasing the culture density of a metazoan cellular 
biomass comprising: 


a. culturing a metazoan cellular biomass in a cultivation infrastructure; and 
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b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a 
homolog thereof in the cellular biomass. 

[00189] Embodiment I-2. The method of embodiment I-1, wherein activating the TEAD protein 
comprises increasing cellular expression of the TEAD protein. 
[00190] Embodiment I-3. The method of embodiment I-2, wherein increasing cellular expression 
of the TEAD protein comprises introducing into the cells of the cellular biomass a polynucleotide 
sequence encoding the TEAD protein. 
[00191] Embodiment I-4. The method of embodiment I-1, wherein activating the TEAD protein 
comprises increasing cellular expression of a fusion protein comprising a DNA binding domain 
(DBD) derived from the TEAD protein and a transcriptional activation domain (TAD). 
[00192] Embodiment I-5. The method of embodiment I-4, wherein increasing cellular expression 
of the fusion protein comprises introducing into the cells of the cellular biomass a polynucleotide 
sequence encoding the fusion protein. 
[00193] Embodiment I-6. The method of any one of embodiments I-1 to I-4, wherein the TEAD 
protein is TEADI, TEAD2, TEAD3, or TEAD4. 
[00194] Embodiment I-7. The method of embodiment I-4 or I-5, wherein the fusion protein 
comprises the DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 
[00195] Embodiment I-8. The method of any one of embodiments I-4, I-5, and I-7, wherein the 
TAD of the fusion protein is a TAD derived from VP16, Tax, Tat, EIA, p300, and MyoD. 
[00196] Embodiment I-9. The method of any one of embodiments I-1 to I-8, wherein the cellular 
biomass is adherent to a substrate. 
[00197] Embodiment I-10. The method of embodiment I-9, wherein the substrate is 
impermeable. 
[00198] Embodiment I-11. The method of embodiment I-9, wherein the substrate is permeable. 
[00199] Embodiment I-12. The method of any one of embodiments I-1 to I-8, wherein the 
cellular biomass is a self-adherent aggregate. 
[00200] Embodiment I-13. The method of any one of embodiments I-1 to I-12, wherein the 
volume of the cellular biomass is greater in comparison to a cellular biomass cultured in absence 
of the introducing step. 
[00201] Embodiment I-14. The method of any one of embodiments I-1 to I-13, wherein the 
volume of the cultivation infrastructure is reduced in comparison to a cellular biomass cultured in 


absence of the introducing step. 
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[00202] Embodiment I-15. The method of any one of embodiments I-1 to I-14, wherein the 
cellular biomass comprises cells from a livestock, poultry, game, or aquatic species. 
[00203] Embodiment I-16. The method of any one of embodiments I-1 to I-15, wherein the 
cellular biomass comprises myogenic cells. 
[00204] Embodiment I-17. The method of embodiment I-16, wherein the myogenic cells are 
natively myogenic cells. 
[00205] Embodiment I-18. The method of embodiment I-17, wherein the natively myogenic 
cells are myoblasts, myocytes, satellite cells, reserve cells, muscle derived stem cells, 
mesenchymal stem cells, myogenic pericytes, or mesoangioblasts. 
[00206] Embodiment I-19. The method of embodiment I-16, wherein the myogenic cells are 
non-native myogenic cells expressing one or more myogenic transcription factors. 
[00207] Embodiment I-20. The method of embodiment I-19, wherein the non-native myogenic 
cells are pluripotent stem cells expressing one or more myogenic transcription factors. 
[00208] Embodiment I-21. The method of embodiment I-20, wherein the pluripotent stem cells 
are embryonic stem cells or induced pluripotent stem cells. 
[00209] Embodiment I-22. The method of any one of embodiments I-1 to I-21, wherein the cells 
are modified to express one or more myogenic transcription factors. 
[00210] Embodiment I-23. The method of any one of embodiments I-19 to I-22, wherein the one 
or more myogenic transcription factors are selected from the group consisting of: MYOD1, 
MYOG, MYF5, MYF6, PAX3, PAX7, paralogs, orthologs, and genetic variants thereof. 
[00211] Embodiment I-24. The method of any one of embodiments I-1 to I-23, wherein the cells 
are modified to express Yes-Associated Protein 1 (YAP1) or homologs thereof, and/or 
Transcriptional co-Activator with PDZ-binding motif (TAZ) or homologs thereof. 
[00212] Embodiment I-25. The method of any one of embodiments I-1 to I-24, wherein the cells 
comprise a loss-of-function mutation in one or more genes encoding Mps One Binder kinase 
activator 1 (MOB1) or homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs 
thereof, Large Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs 
thereof, Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage 
Stimulating 2 (MST2) kinase or homologs thereof. 
[00213] Embodiment I-26. The method of any one of embodiments I-1 to I-25, wherein 
activating the TEAD protein in the cells of the cellular biomass is carried out to provide a culture 
density of about 10° cell/mL to about 10'° cells/mL. 
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[00214] Embodiment I-27. The method of any one of embodiments I-1 to I-25, wherein 
activating the TEAD protein in the cells of the cellular biomass is carried out to provide a culture 
density of about 1 g/L to about 1000 g/L. 
[00215] Embodiment I-28. The method of any one of embodiments I-1 to I-27, wherein the 
cellular biomass is an edible cellular biomass. 
[00216] Embodiment I-29. The method of any one of embodiments I-1 to I-27, wherein the 
cellular biomass is a therapeutic cellular biomass. 
[00217] Embodiment I-30. The method of any one of embodiments I-1 to I-29, wherein the 
method is carried out without adding serum to culture medium. 
[00218] Embodiment I-31. A method for increasing the thickness of a metazoan cellular biomass 
comprising: 

a. culturing a metazoan cellular biomass in a cultivation infrastructure; and 

b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a 

homolog thereof in the cellular biomass. 

[00219] Embodiment I-32. The method of embodiment I-31, wherein activating the TEAD 
protein comprises increasing cellular expression of the TEAD protein. 
[00220] Embodiment I-33. The method of embodiment I-32, wherein increasing cellular 
expression of the TEAD protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the TEAD protein. 
[00221] Embodiment I-34. The method of embodiment I-31, wherein activating the TEAD 
protein comprises increasing cellular expression of a fusion protein comprising a DNA binding 
domain (DBD) derived from the TEAD protein and a transcriptional activation domain (TAD). 
[00222] Embodiment I-35. The method of embodiment I-34, wherein increasing cellular 
expression of the fusion protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the fusion protein. 
[00223] Embodiment I-36. The method of any one of embodiments I-31 to I-34, wherein the 
TEAD protein is selected from the group consisting of: TEAD1, TEAD2, TEAD3, and TEAD4. 
[00224] Embodiment I-37. The method of embodiment I-34 or I-35, wherein the fusion protein 
comprises the DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 
[00225] Embodiment I-38. The method of any one of embodiments I-34, I-35, and I-37, wherein 
the TAD of the fusion protein is a TAD derived from VP16, Tax, Tat, EIA, p300, and MyoD. 
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[00226] Embodiment I-39. The method of any one of embodiments I-31 to I-38, wherein the 
cellular biomass is adherent to a substrate. 
[00227] Embodiment I-40. The method of embodiment I-39, wherein the substrate is 
impermeable. 
[00228] Embodiment I-41. The method of embodiment I-40, wherein activating the TEAD 
protein in the cells of the cellular biomass is carried out to provide a thickness of about 10 um to 
about 2 mm to the cellular biomass when measured as a minimum distance between a basal plane 
of the cellular biomass and an apical plane of the cellular biomass. 
[00229] Embodiment I-42. The method of embodiment I-39, wherein the substrate is permeable. 
[00230] Embodiment I-43. The method of embodiment I-42, wherein activating the TEAD 
protein in the cells of the cellular biomass is carried out to provide a thickness of about 10 um to 
about 2 mm to the cellular biomass when measured as a fraction of a minimum distance between 
a basal plane of the cellular biomass and an apical plane of the cellular biomass. 
[00231] Embodiment I-44. The method of any one of embodiments I-31 to I-38, wherein the 
cellular biomass is a self-adherent aggregate. 
[00232] Embodiment I-45. The method of embodiment I-44, wherein activating the TEAD 
protein in the cells of the cellular biomass is carried out to provide a thickness of about 10 um to 
about 2 mm to the cellular biomass when measured as a fraction of a minimum distance between 
opposing apical planes of the cellular biomass. 
[00233] Embodiment I-46. The method of any one of embodiments I-31 to I-45, wherein the 
cellular biomass comprises cells from a livestock, poultry, game, or aquatic species. 
[00234] Embodiment I-47. The method of any one of embodiments I-31 to I-46, wherein the 
cellular biomass comprises myogenic cells. 
[00235] Embodiment I-48. The method of embodiment I-47, wherein the myogenic cells are 
natively myogenic cells. 
[00236] Embodiment I-49. The method of embodiment I-48, wherein the natively myogenic 
cells are myoblasts, myocytes, satellite cells, reserve cells, muscle derived stem cells, 
mesenchymal stem cells, myogenic pericytes, or mesoangioblasts. 
[00237] Embodiment I-50. The method of embodiment I-47, wherein the myogenic cells are 
non-native myogenic cells expressing one or more myogenic transcription factors. 
[00238] Embodiment I-51. The method of embodiment I-50, wherein the non-native myogenic 
cells are pluripotent stem cells expressing one or more myogenic transcription factors. 
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[00239] Embodiment I-52. The method of embodiment I-51, wherein the pluripotent stem cells 
are embryonic stem cells or induced pluripotent stem cells. 
[00240] Embodiment I-53. The method of any one of embodiments I-31 to I-52, wherein the 
cells are modified to express one or more myogenic transcription factors. 
[00241] Embodiment I-54. The method of any one of embodiments I-50 to I-53, wherein the one 
or more myogenic transcription factors are selected from the group consisting of: MYODI1, 
MYOG, MYF5, MYF6, PAX3, PAX7, paralogs, orthologs, and genetic variants thereof. 
[00242] Embodiment I-55. The method of any one of embodiments I-31 to I-54, wherein the 
cells are modified to express Yes-Associated Protein 1 (YAP1) or homologs thereof, and/or 
Transcriptional co-Activator with PDZ-binding motif (TAZ) or homologs thereof. 
[00243] Embodiment I-56. The method of any one of embodiments I-31 to I-55, wherein the 
cells comprise a loss-of-function mutation in one or more genes encoding Mps One Binder kinase 
activator 1 (MOB1) or homologs thereof, Large Tumor Suppressor 1 (LATS 1) kinase or homologs 
thereof, Large Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs 
thereof, Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage 
Stimulating 2 (MST2) kinase or homologs thereof. 
[00244] Embodiment I-57. The method of any one of embodiments I-31 to I-56, wherein the 
cellular biomass is an edible cellular biomass. 
[00245] Embodiment I-58. The method of any one of embodiments I-31 to I-56, wherein the 
cellular biomass is a therapeutic cellular biomass. 
[00246] Embodiment I-59. The method of any one of embodiments I-31 to I-58, wherein the 
method is carried out without adding serum to culture medium. 
[00247] Embodiment I-60. A method for promoting anchorage-independent cell growth 
comprising: 
a. culturing a metazoan cellular biomass in a cultivation infrastructure; and 
b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a 
homolog thereof in the cellular biomass. 
[00248] Embodiment I-61. The method of embodiment I-60, wherein activating the TEAD 
protein comprises increasing cellular expression of the TEAD protein. 
[00249] Embodiment I-62. The method of embodiment I-61, wherein increasing cellular 
expression of the TEAD protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the TEAD protein. 
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[00250] Embodiment I-63. The method of embodiment I-60, wherein activating the TEAD 
protein comprises increasing cellular expression of a fusion protein comprising a DNA binding 
domain (DBD) derived from the TEAD protein and a transcriptional activation domain (TAD). 
[00251] Embodiment I-64. The method of embodiment I-63, wherein increasing cellular 
expression of the fusion protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the fusion protein. 

[00252] Embodiment I-65. The method of any one of embodiments I-60 to I-63, wherein the 
TEAD protein is selected from the group consisting of: TEAD1, TEAD2, TEAD3, and TEAD4. 
[00253] Embodiment I-66. The method of embodiment I-63 or I-64, wherein the fusion protein 
comprises the DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 

[00254] Embodiment I-67. The method of any one of embodiments I-63, I-64, and I-66, wherein 
the TAD of the fusion protein is a TAD derived from VP16, Tax, Tat, EIA, p300, and MyoD. 
[00255] Embodiment I-68. The method of any one of embodiments I-60 to I-67, wherein the 
cells are grown in a suspension culture. 

[00256] Embodiment I-69. The method of any one of embodiments I-60 to I-68, wherein the 
cultivation infrastructure comprises a hydrogel or liquid cell culture media. 

[00257] Embodiment I-70. The method of any one of embodiments I-60 to I-69, wherein 
promoting anchorage-independent growth is achieved by increasing the rate of proliferation of the 
cells of the cellular biomass. 

[00258] Embodiment I-71. The method of embodiment I-70, wherein the rate of proliferation is 
increased by about 5-1000%. 

[00259] Embodiment I-72. The method of any one of embodiments I-60 to I-71, wherein the 
cellular biomass comprises cells from a livestock, poultry, game, or aquatic species. 

[00260] Embodiment I-73. The method of any one of embodiments I-60 to I-72, wherein the 
cellular biomass comprises myogenic cells. 

[00261] Embodiment I-74. The method of embodiment I-73, wherein the myogenic cells are 
natively myogenic cells. 

[00262] Embodiment I-75. The method of embodiment I-74, wherein the natively myogenic 
cells are myoblasts, myocytes, satellite cells, reserve cells, muscle derived stem cells, 
mesenchymal stem cells, myogenic pericytes, or mesoangioblasts. 

[00263] Embodiment I-76. The method of embodiment I-73, wherein the myogenic cells are 
non-native myogenic cells expressing one or more myogenic transcription factors. 
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[00264] Embodiment I-77. The method of embodiment I-76, wherein the non-native myogenic 
cells are pluripotent stem cells expressing one or more myogenic transcription factors. 

[00265] Embodiment I-78. The method of embodiment I-77, wherein the pluripotent stem cells 
are embryonic stem cells or induced pluripotent stem cells. 

[00266] Embodiment I-79. The method of any one of embodiments I-60 to I-78, wherein the 
cells are modified to express one or more myogenic transcription factors. 

[00267] Embodiment I-80. The method of any one of embodiments I-76 to I-79, wherein the one 
or more myogenic transcription factors are selected from the group consisting of: MYOD1, 
MYOG, MYF5, MYF6, PAX3, PAX7, paralogs, orthologs, and genetic variants thereof. 

[00268] Embodiment I-81. The method of any one of embodiments I-60 to I-80, wherein the 
cells are modified to express Yes-Associated Protein 1 (YAP1) or homologs thereof, and/or 
Transcriptional co-Activator with PDZ-binding motif (TAZ) or homologs thereof. 

[00269] Embodiment I-82. The method of any one of embodiments I-60 to I-81, wherein the 
cells comprise a loss-of-function mutation in one or more genes encoding Mps One Binder kinase 
activator 1 (MOB1) or homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs 
thereof, Large Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs 
thereof, Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage 
Stimulating 2 (MST2) kinase or homologs thereof. 

[00270] Embodiment I-83. The method of any one of embodiments I-60 to I-82, wherein the 
cellular biomass is an edible cellular biomass. 

[00271] Embodiment I-84. The method of any one of embodiments I-60 to I-82, wherein the 
cellular biomass is a therapeutic cellular biomass. 

[00272] Embodiment I-85. The method of any one of embodiments I-60 to I-84, wherein the 
method is carried out without adding serum to culture medium. 

[00273] Embodiment I-86. An ex vivo method for producing edible metazoan cellular biomass, 
the method comprising: 

a. culturing a metazoan cellular biomass in a cultivation infrastructure; 

b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a homolog 
thereof in the cellular biomass to obtain an expanded cellular biomass; 

c. inducing myogenic differentiation of the expanded cellular biomass by activating one or 
more myogenic transcription factors, wherein the differentiated cells form myocytes and 
multinucleated myotubes; and 
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d. culturing the myocytes and myotubes to generate skeletal muscle fibers, thereby producing 
edible metazoan cellular biomass. 
[00274] Embodiment I-87. The method of embodiment I-86, wherein activating the TEAD 
protein comprises increasing cellular expression of the TEAD protein. 
[00275] Embodiment I-88. The method of embodiment I-87, wherein increasing cellular 
expression of the TEAD protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the TEAD protein. 
[00276] Embodiment I-89. The method of embodiment I-86, wherein activating the TEAD 
protein comprises increasing cellular expression of a fusion protein comprising a DNA binding 
domain (DBD) derived from the TEAD protein and a transcriptional activation domain (TAD). 
[00277] Embodiment I-90. The method of embodiment I-89, wherein increasing cellular 
expression of the fusion protein comprises introducing into the cells of the cellular biomass a 
polynucleotide sequence encoding the fusion protein. 
[00278] Embodiment I-91. The method of any one of embodiments I-86 to I-89, wherein the 
TEAD protein is selected from the group consisting of: TEAD1, TEAD2, TEAD3, and TEAD4. 
[00279] Embodiment I-92. The method of embodiment I-89 or I-90, wherein the fusion protein 
comprises the DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 
[00280] Embodiment I-93. The method of any one of embodiments I-89, I-90, and I-92, wherein 
the TAD of the fusion protein is a TAD derived from VP16, Tax, Tat, E1A, p300, and MyoD. 
[00281] Embodiment I-94. The method of any one of embodiments I-86 to I-93, wherein 
activating the TEAD protein in the cellular biomass is carried out to provide a culture density of 
about 10° cell/mL to about 10'° cells/mL. 
[00282] Embodiment I-95. The method of any one of embodiments I-86 to I-93, wherein 
activating the TEAD protein in the cellular biomass is carried out to provide a culture density of 
about 1 g/L to about 1000 g/L. 
[00283] Embodiment I-96. The method of any one of embodiments I-86 to I-93, wherein 
activating the TEAD protein in the cellular biomass is carried out to provide a thickness of about 
10 um to about 2 mm to the cellular biomass. 
[00284] Embodiment I-97. The method of any one of embodiments I-86 to I-96, wherein, in the 
step of inducing myogenic differentiation, the one or more myogenic transcription factors are 
selected from the group consisting of: MYOD1, MYOG, MYF5, MYF6, PAX3, PAX7, paralogs, 
orthologs, and genetic variants thereof. 
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[00285] Embodiment I-98. The method of any one of embodiments I-86 to I-96, wherein, in the 
step of inducing myogenic differentiation, activating one or more myogenic transcription factors 
comprises increasing cellular expression of the one or more myogenic transcription factors or 
contacting the expanded cellular biomass with the one or more myogenic transcription factors. 
[00286] Embodiment I-99. The method of any one of embodiments I-86 to I-96, wherein, in the 
step of inducing myogenic differentiation, activating one or more myogenic transcription factors 
comprises reducing the activation of the TEAD protein in the cellular biomass. 

[00287] Embodiment I-100. The method of any one of embodiments I-86 to I-99, wherein the 
cellular biomass comprises cells from a livestock, poultry, game, or aquatic species. 

[00288] Embodiment I-101. The method of any one of embodiments I-86 to I-100, wherein the 
cellular biomass comprises myogenic cells. 

[00289] Embodiment I-102. The method of embodiment I-101, wherein the myogenic cells are 
natively myogenic cells. 

[00290] Embodiment I-103. The method of embodiment I-102, wherein the natively myogenic 
cells are myoblasts, myocytes, satellite cells, reserve cells, muscle derived stem cells, 
mesenchymal stem cells, myogenic pericytes, or mesoangioblasts. 

[00291] Embodiment I-104. The method of embodiment I-101, wherein the myogenic cells are 
non-native myogenic cells expressing one or more myogenic transcription factors. 

[00292] Embodiment I-105. The method of embodiment I-104, wherein the non-native 
myogenic cells are pluripotent stem cells expressing one or more myogenic transcription factors. 
[00293] Embodiment I-106. The method of embodiment I-105, wherein the pluripotent stem 
cells are embryonic stem cells or induced pluripotent stem cells. 

[00294] Embodiment I-107. The method of any one of embodiments I-86 to I-106, wherein the 
cells are modified to express one or more myogenic transcription factors. 

[00295] Embodiment I-108. The method of any one of embodiments I-104 to I-107, wherein the 
one or more myogenic transcription factors are selected from the group consisting of: MYOD1, 
MYOG, MYF5S, MYF6, PAX3, PAX7, paralogs, orthologs, and genetic variants thereof. 

[00296] Embodiment I-109. The method of any one of embodiments I-86 to I-108, wherein the 
cells are modified to express Yes-Associated Protein 1 (YAP1) or homologs thereof, and/or 
Transcriptional co-Activator with PDZ-binding motif (TAZ) or homologs thereof. 

[00297] Embodiment I-110. The method of any one of embodiments I-86 to I-109, wherein the 
cells comprise a loss-of-function mutation in one or more genes encoding Mps One Binder kinase 
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activator 1 (MOB1) or homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs 
thereof, Large Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs 
thereof, Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage 
Stimulating 2 (MST2) kinase or homologs thereof. 

[00298] Embodiment I-111. The method of any one of embodiments I-86 to I-110, wherein the 
method is carried out without adding serum to culture medium. 

[00299] Embodiment I-112. A cellular biomass comprising cells of a metazoan species 
comprising a polynucleotide sequence encoding a fusion protein, wherein the fusion protein 
comprises a DNA binding domain (DBD) derived from a TEAD protein or a homolog thereof and 
a transcriptional activation domain (TAD). 

[00300] Embodiment I-113. The cellular biomass of embodiment I-112, wherein the TEAD 
protein is TEAD1, TEAD2, TEAD3, or TEAD4. 

[00301] Embodiment I-114. The cellular biomass of embodiment I-112 or I-113, wherein the 
fusion protein comprises the DBD derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 
[00302] Embodiment I-115. The cellular biomass of any one of embodiments 1-112 to I-114, 
wherein the TAD of the fusion protein is a TAD derived from a transcriptional activator listed in 
Table 2. 

[00303] Embodiment I-116. The cellular biomass of any one of embodiments 1-112 to I-115, 
wherein the TAD of the fusion protein is a TAD derived from VP16, Tax, Tat, EIA, p300, and 
MyoD. 

[00304] Embodiment I-117. The cellular biomass of any one of embodiments I-112 to I-116, 
wherein the cellular biomass comprises cells from a livestock, poultry, game, or aquatic species. 
[00305] Embodiment I-118. The cellular biomass of any one of embodiments I-112 to I-117, 
wherein the cellular biomass comprises myogenic cells. 

[00306] Embodiment I-119. The cellular biomass of embodiment I-118, wherein the myogenic 
cells are natively myogenic cells. 

[00307] Embodiment I-120. The cellular biomass of embodiment I-119, wherein the natively 
myogenic cells are myoblasts, myocytes, satellite cells, reserve cells, muscle derived stem cells, 
mesenchymal stem cells, myogenic pericytes, or mesoangioblasts. 

[00308] Embodiment I-121. The cellular biomass of embodiment I-118, wherein the myogenic 


cells are non-native myogenic cells expressing one or more myogenic transcription factors. 
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[00309] Embodiment I-122. The cellular biomass of embodiment I-121, wherein the non-native 
myogenic cells are pluripotent stem cells expressing one or more myogenic transcription factors. 
[00310] Embodiment I-123. The cellular biomass of embodiment I-122, wherein the pluripotent 
stem cells are embryonic stem cells or induced pluripotent stem cells. 

[00311] Embodiment I-124. The cellular biomass of any one of embodiments I-112 to I-123, 
wherein the cells are modified to express one or more myogenic transcription factors. 

[00312] Embodiment I-125. The cellular biomass of any one of embodiments 1-121 to I-124, 
wherein the one or more myogenic transcription factors are selected from the group consisting of: 
MYOD1, MYOG, MYF5S, MYF6, PAX3, PAX7, paralogs, orthologs, and genetic variants thereof. 
[00313] Embodiment I-126. The cellular biomass of any one of embodiments I-112 to I-125, 
wherein the cells are modified to express Yes-Associated Protein 1 (YAP1) or homologs thereof, 
and/or Transcriptional co-Activator with PDZ-binding motif (TAZ) or homologs thereof. 

[00314] Embodiment I-127. The cellular biomass of any one of embodiments I-112 to I-126, 
wherein the cells comprise a loss-of-function mutation in one or more genes encoding Mps One 
Binder kinase activator 1 (MOB1) or homologs thereof, Large Tumor Suppressor 1 (LATS1) 
kinase or homologs thereof, Large Tumor Suppressor 2 (LATS2) kinase or homologs thereof, 
WW45 or homologs thereof, Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and 
Macrophage Stimulating 2 (MST2) kinase or homologs thereof. 


EXAMPLES 
Example 1: Increasing the Thickness of Biomass Cultivated on a Substrate. 


[00315] One protocol for increasing the thickness of a biomass cultivated on a substrate 
comprises 7 steps: (1) transfect an anchorage-dependent, bovine myoblasts with a construct 
expressing a TEAD protein or a homolog thereof or a fusion protein comprising a DBD derived 
from a TEAD protein and a TAD under the control of a doxycycline-inducible eukaryotic 
promoter and containing an antibiotic-resistance gene; (2) select and enrich the transfected cells 
with a dosage of antibiotic lethal to the non-transfected cells; (3) passage the cells to a cultivation 
substrate supporting cell adhesion, and cultivating the cells to super-confluence in a proliferation 
medium, and for four additional days after the cells become super confluent, with daily culture 
media changes; in the presence of doxycycline; (4) aspirate the liquid proliferation medium from 


the cell biomass; (5) add liquid differentiation medium to the cell biomass, omitting doxycycline 
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and differentiate the biomass into skeletal muscle over the course of four days, with daily media 
changes; (6) mechanically dissociate the cells from the substrate, and measure the weight of the 
bovine skeletal muscle biomass; and (7) prepare bovine skeletal muscle biomass as a food product 
by rinsing in an isotonic buffer and frying in an oiled pan until evenly brown. The expected yield 
limit of the cells population expressing the ectopic TEAD or a homolog thereof or the fusion 
protein is expected to be at least 10% greater than the wild-type cells, due to the ability of the cells 
overexpressing the TEAD or a homolog thereof or the fusion protein to bypass contact inhibition 


of cellular proliferation. 
Example 2: Adapting Anchorage-Dependent Cells for Cultivation in Suspension 


[00316] Anchorage-dependent cells can be adapted for cultivation in suspension, and can include 
at least the following steps: (1) transfect an anchorage-dependent, chicken myoblasts with a 
construct expressing a TEAD protein or a homolog thereof or a fusion protein comprising a DBD 
derived from a TEAD protein and a TAD under the control of a doxycycline-inducible eukaryotic 
promoter and containing an antibiotic-resistance gene; (2) select and enrich the transfected cells 
with a dosage of antibiotic lethal to the non-transfected cells; (3) passage the cells in a single-cell 
suspension to a shaker flask in proliferation medium supplemented with doxycycline, and shake 
flask in a slow, orbital motion sufficient to prevent the cells from sedimentation within the flask 
and keep cells in suspension; (4) clonally isolate proliferating cells from the suspension culture 
and passage to another suspension culture, as described in step no. 3 for scaling the cultivation of 
biomass, or into an anchorage-dependent culture, as described in Example 1, for cultivation of 


skeletal muscle biomass to be formulated as food. 
Example 3: Exemplary Fusion Proteins 


[00317] An expression vector containing a polynucleotide sequence encoding a fusion protein 
comprising an N-terminal region of a TEAD protein that includes the DBD of TEAD, a linker, 
and a transactivation domain of p300 will be designed and constructed as follows. Specifically, 
the nucleotide sequences for the N-terminal region of TEAD, a linker, and the transactivation 
domain of p300 will be designed and assembled in silico. The nucleotide sequences of the fusion 
protein can be printed by a commercial gene synthesis company and delivered as cloning ready 


DNA fragments. Cloning the nucleotide sequence encoding the fusion protein into the expression 
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vector can be carried out using standard cloning techniques (e.g., Gibson Assembly, restriction 
cloning etc). 

[00318] An exemplary fusion protein comprising the N-terminal region of a chicken TEAD 
and the activation domain of human p300: The amino acid and the nucleotide sequences for 
chicken TEAD are set forth in SEQ ID NOs: 4 and 5. The DNA binding domain for chicken 
TEAD includes amino acids 10-85 of SEQ ID NO: 4. The amino acid and the nucleotide 
sequences for human p300 are set forth in SEQ ID NOs: 2 and 3. The activation domain for human 
p300 includes amino acids 1051-1158, 1170-1242, 1243-1277, 1572-1818 of SEQ ID NO: 2. The 
region of p300 that is used to construct the transactivation domain in this fusion protein includes 
amino acids 1048-1664 of p300 (SEQ ID NO: 2). An exemplary linker comprises the following 
amino acid sequence: PAGSKASPKKKRK VGRA (SEQ ID NO: 1). 


[00319] An Amino Acid Sequence for the fusion protein comprising the N-terminal region of a 


chicken TEAD and the activation domain of human p300: 
[00320] Position Annotation: amino acids 1-412 of the fusion protein comprise the N-terminal 


region of chicken TEAD comprising the DBD of chicken TEAD; amino acids 413-430 of the 
fusion protein comprise a linker; and amino acids 431-1047 of the fusion protein comprise the 
activation domain from human p300. 

MSDSADKPIDNDAEGVWSPDIEQSFQEALATY PPCGRRKIILSDEGKMY GRNELI 
ARYIKLRTGKTRTRKQVSSHIQVLARRKSRDFHSKLKVTSMDQTAKDKALQHMAAMS 
SAQIVSATAIHNKLGLPGIPRPTFPGAPGFWPGMIQTGQPGSSQDVKPFVQQAYPIQPSVT 
APISGFEPTSAPAPS VPAWQGRSIGTTKLRLVEFSAFLEQQRDPES YNKHLFVHIGHANH 
SYSDPLLESVDIRQTY DKFPEKKGGLKELFGKGPQNAFFLVKFW ADLNCNIQDDTGAFY 
GVTSQYESSENMTITCSTKVCSFGKQVVEKVETEY ARFENGRFVYRINRSPMCEYMINFI 
HKLKHLPEK YMMNSVLENFTILLV VTNRDTQETLLCMAC VFEVSNSEHGAQHHIYRLV 
KDPIAGSKASPKKKRK VGRAIFKPEELRQALMPTLEALYRQDPESLPFRQP VDPQLLGIP 
DYFDIVKSPMDLSTIKRKLDTGQY QEPWQY VDDIWLMFNNAWLYNRKTSRVYKYCSK 
LSEVFEQEIDPVMQSLGYCCGRKLEFSPQTLCCYGKQLCTIPRDATY YSYQNR YHFCEK 
CFNEIQGESVSLGDDPSQPQTTINKEQFSKRKNDTLDPELFVEC TECGRKMHQIC VLHHE 
IIWPAGFVCDGCLKKSARTRKENKFSAKRLPSTRLGTFLENR VNDFLRRQNHPESGEVT 
VRVVHASDKTVEVKPGMKARFVDSGEMAESFPYRTKALFAFEEIDGVDLCFFGMHVQE 
YGSDCPPPNQRRVYISYLDSVHFFRPKCLRTAVYHEILIGYLEY VKKLGYTTGHIWACPP 
SEGDDYIFHCHPPDQKIPKPKRLQEW YKKMLDKAVSERIVHDYKDIFKQATEDRLTSAK 

64 


WO 2021/092587 PCT/US2020/059744 


ELPYFEGDFWPNVLEESIKELEQEEEERKREENTSNESTDVTKGDSKNAKKKNNKKTSK 
NKSSLSRGNKKKPGMPNVSNDLSQKLY ATMEKHKEVFFVIRLIAGPAANSLPPIVDPDP 
LIPCDLMDGRDAFLTLARDKHLEFSSLRRAQWSTMCMLVELHTQSQD (SEQ ID NO: 10). 


[00321] A Nucleotide Sequence for the above fusion protein comprising the N-terminal region 


of a chicken TEAD and the activation domain of human p300: 
[00322] Position Annotation: Nucleotides 1-1236 encode the N-terminal region of chicken 


TEAD that comprises the DBD; nucleotides 1237-1290 encode the linker; nucleotides 1291-3141 
encode the activation domain of p300 core 
ATGAGCGATTCTGCAGATAAACCTATTGACAACGATGCAGAAGGTGTCTGGA 
GCCCTGACATAGAGCAGAGCTTTCAGGAGGCTCTAGCTATCTATCCACCGTGTGGG 
AGGAGGAAAATCATCTTATCAGATGAAGGCAAAATGTATGGTAGGAATGAATTGAT 
AGCCAGATACATCAAACTTAGAACAGGGAAGACACGGACCAGGAAGCAGGTGTCT 
AGTCACATTCAGGTTCTTGCCAGAAGGAAATCTCGTGATTTTCATTCCAAGCTGAAG 
GTAACAAGCATGGATCAGACAGCAAAGGACAAAGCACTCCAGCACATGGCAGCAA 
TGTCATCAGCTCAGATAGTCTCAGCTACTGCTATTCACAACAAGCTGGGCCTGCCAG 
GAATTCCCCGTCCTACATTTCCTGGGGCACCTGGGTTTTGGCCTGGCATGATTCAAA 
CGGGGCAGCCTGGATCCTCGCAAGATGTAAAGCCATTCGTTCAGCAGGCCTACCCT 
ATACAGCCATCAGTCACAGCTCCCATTTCAGGATTTGAGCCTACGTCAGCTCCAGCT 
CCGTCAGTCCCTGCGTGGCAGGGCCGATCGATCGGT ACGACCAAGCTCAGGCTGGT 
GGAGTTTTCAGCTTTCCTTGAACAGCAGAGGGATCCCGAATCATACAATAAACACCT 
CTTCGTACACATTGGACACGCAAACCATTCTTACAGCGACCCGTTGCTTGAATCCGT 
GGACATTCGTCAGATTTATGACAAATTTCCTGAAAAGAAGGGCGGTCTAAAGGAGC 
TGTTTGGGAAGGGGCCCCAAAATGCTTTCTTCCTCGTAAAATTCTGGGCTGACTTAA 
ACTGCAACATTCAAGATGATACAGGAGCGTTTTATGGAGTC ACCAGTCAGT ACGAG 
AGCTCAGAAAACATGACAATCACCTGTTCCACCAAAGTCTGCTCCTTCGGAAAGCA 
AGTAGTAGAAAAAGTAGAGACTGAATATGCAAGGTTTGAGAATGGCCGATTCGTGT 
ACAGGATAAATCGCTCTCCAATGTGTGAATATATGATCAACTTCATACACAAGCTGA 
AGCATTTACCAGAGAAATACATGATGAAC AGCGTGTTGGAAAATTTTACCATTTTAT 
TGGTTGTAACGAACAGGGATACACAAGAAACCCTACTCTGCATGGCTTGTGTATTTG 
AAGTGTCGAACAGTGAACATGGAGCACAGCATCATATCTACAGGCTTGTAAAGGAC 
CCCATCGCCGGCAGCAAGGCCAGCCCCAAGAAGAAGAGGAAGGTGGGCAGGGCCA 
TTTTCAAACCAGAAGAACTACGACAGGCACTGATGCCAACTTTGGAGGCACTTTAC 
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CGTCAGGATCCAGAATCCCTTCCCTTTCGTCAACCTGTGGACCCTCAGCTTTTAGGA 
ATCCCTGATTACTTTGATATTGTGAAGAGCCCCATGGATCTTTCTACCATTAAGAGG 
AAGTTAGACACTGGACAGTATCAGGAGCCCTGGCAGTATGTCGATGATATTTGGCTT 
ATGTTCAATAATGCCTGGTTATATAACCGGAAAACATCACGGGTATACAAATACTG 
CTCCAAGCTCTCTGAGGTCTTTGAACAAGAAATTGACCCAGTGATGCAAAGCCTTGG 
ATACTGTTGTGGCAGAAAGTTGGAGTTCTCTCCACAGACACTGTGTTGCTACGGCAA 
ACAGTTGTGCACAATACCTCGTGATGCCACTTATTACAGTTACCAGAACAGGTATCA 
TTTCTGTGAGAAGTGTTTCAATGAGATCCAAGGGGAGAGCGTTTCTTTGGGGGATGA 
CCCTTCCCAGCCTCAAACTACAATAAATAAAGAACAATTTTCCAAGAGAAAAAATG 
ACACACTGGATCCTGAACTGTTTGTTGAATGTACAGAGTGCGGAAGAAAGATGCAT 
CAGATCTGTGTCCTTCACCATGAGATCATCTGGCCTGCTGGATTCGTCTGTGATGGC 
TGTTTAAAGAAAAGTGCACGAACTAGGAAAGAAAATAAGTTTTCTGCTAAAAGGTT 
GCC ATCTACCAGACTTGGCACCTTTCTAGAGAATCGTGTGAATGACTTTCTGAGGCG 
ACAGAATCACCCTGAGTCAGGAGAGGTCACTGTTAGAGTAGTTCATGCTTCTGACA 
AAACCGTGGAAGTAAAACCAGGCATGAAAGCAAGGTTTGTGGACAGTGGAGAGAT 
GGCAGAATCCTTTCCATACCGAACCAAAGCCCTCTTTGCCTTTGAAGAAATTGATGG 
TGTTGACCTGTGCTTCTTTGGCATGCATGTTCAAGAGTATGGCTCTGACTGCCCTCCA 
CCCAACCAGAGGAGAGTATACATATCTTACCTCGATAGTGTTCATTTCTTCCGTCCT 
AAATGCTTGAGGACTGCAGTCTATCATGAAATCCTAATTGGATATTTAGAATATGTC 
AAGAAATTAGGTTACACAACAGGGCATATTTGGGCATGTCCACCAAGTGAGGGAGA 
TGATTATATCTTCCATTGCCATCCTCCTGACCAGAAGATACCCAAGCCCAAGCGACT 
GCAGGAATGGTACAAAAAAATGCTTGACAAGGCTGTATCAGAGCGTATTGTCCATG 
ACTACAAGGATATTTTTAAACAAGCTACTGAAGATAGATTAACAAGTGCAAAGGAA 
TTGCCTTATTTCGAGGGTGATTTCTGGCCCAATGTTCTGGAAGAAAGCATTAAGGAA 
CTGGAACAGGAGGAAGAAGAGAGAAAACGAGAGGAAAACACCAGCAATGAAAGC 
ACAGATGTGACCAAGGGAGACAGCAAAAATGCTAAAAAGAAGAATAATAAGAAAA 
CCAGCAAAAATAAGAGCAGCCTGAGTAGGGGCAACAAGAAGAAACCCGGGATGCC 
CAATGTATCTAACGACCTCTCACAGAAACTATATGCCACCATGGAGAAGCATAAAG 
AGGTCTTCTTTGTGATCCGCCTCATTGCTGGCCCTGCTGCCAACTCCCTGCCTCCCAT 
TGTTGATCCTGATCCTCTCATCCCCTGCGATCTGATGGATGGTCGGGATGCGTTTCTC 
ACGCTGGCAAGGGACAAGCACCTGGAGTTCTCTTCACTCCGAAGAGCCCAGTGGTC 
CACCATGTGCATGCTGGTGGAGCTGCACACGCAGAGCCAGGAC (SEQ ID NO: 8). 
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[00323] An exemplary fusion protein comprising the N-terminal region of a cow TEAD and 
the activation domain of human p300: The amino acid and the nucleotide sequences for cow 


TEAD are set forth in SEQ ID NOs: 6 and 7. The DNA binding domain for cow TEAD includes 
amino acids 225-300 of SEQ ID NO: 6. The activation domain for human p300 includes amino 
acids 1051-1158, 1170-1242, 1243-1277, 1572-1818 of SEQ ID NO: 2. The region of p300 that 
is used to construct the transactivation domain in this fusion protein includes amino acids 1048- 
1664 of p300 (SEQ ID NO: 2). An exemplary linker comprises the following amino acid 
sequence: PPAGSKASPKKKRKVGRA (SEQ ID NO: 1). 


[00324] An Amino Acid Sequence for the fusion protein comprising the N-terminal region of a 
cow TEAD and the activation domain of human p300: 


[00325] Position Annotation: amino acids 1-408 of the fusion protein comprise the N-terminal 
region of cow TEAD comprising the DBD of cow TEAD; amino acids 409-426 of the fusion 
protein comprise a linker; and amino acids 427-1043 of the fusion protein comprise the activation 
domain from human p300. 
MSDSADKPIDNDAEGVWSPDIEQSFQEALATYPPCGRRKIILSDEGKMYGRNELI 
ARYIKLRTGKTRTRKQVSSHIQVLARRKSRDFHSKLKDQTAKDKALQHMAAMSSAQIV 
SATAIHNKLGLPGIPRPTFPGAPGFWPGMIQTGQPGSSQDVKPFVQQAY PIQPAVTAPIPG 
FEPASAPAPSVPAWQGRSIGTTKLRLVEFSAFLEQQRDPDS YNKHLFVHIGHANHS YSDP 
LLESVDIRQIYDKFPEKKGGLKELFGK GPQNAFFLVKFW ADLNCNIQDDAGAFYGVTSQ 
YESSENMTVTCSTKVCSFGKQVVEKVETEY ARFENGRFV YRINRSPMCEY MINFIHKLK 
HLPEK YMMNSVLENFTILLV VINRDTQETLLCMAC VFEVSNSEHGAQHHIYRLVKDPIA 
GSKASPKKKRK VGRAIFKPEELRQALMPTLEALYRQDPESLPFRQPVDPQLLGIPDY FDI 
VKSPMDLSTIKRKLDTGQY QEPWQY VDDIWLMFNNAWLYNRKTSRVYKYCSKLSEVF 
EQEIDP VMQSLGYCCGRKLEFSPQTLCCY GKQLCTIPRDATY YS YQNR YHFCEKCFNEI 
QGESVSLGDDPSQPQTTINKEQFSKRKNDTLDPELFVECTECGRKMHQICVLHHEIIWPA 
GFVCDGCLKKSARTRKENKFSAKRLPSTRLGTFLENRVNDFLRROQNHPESGEVTVRVV 
HASDKTVEVKPGMKARFVDSGEMAESFP YRTKALFAFEEIDGVDLCFFGMHVQEYGSD 
CPPPNQRRVYISYLDSVHFFRPKCLRTAV YHEILIGY LEY VKKLGYTTGHIW ACPPSEGD 
DYIFHCHPPDQKIPKPKRLQEW YKKMLDKAVSERIVHD YKDIFKQATEDRLTSAKELPY 
FEGDFWPNVLEESIKELEQEEEERKREENTSNESTDVTKGDSKNAKKKNNKKTSKNKSS 


67 


WO 2021/092587 PCT/US2020/059744 


LSRGNKKKPGMPNVSNDLSQKLY ATMEKHKEVFFVIRLIAGPAANSLPPIVDPDPLIPCD 
LMDGRDAFLTLARDKHLEFSSLRRAQWSTMCMLVELHTQSQD (SEQ ID NO: 11). 


[00326] A Nucleotide Sequence for the above fusion protein comprising the N-terminal region 


of a cow TEAD and the activation domain of human p300: 
[00327] Position Annotation: Nucleotides 1-1224 encode the N-terminal region of cow TEAD 


that comprises the DBD; nucleotides 1225-1278 encode the linker; nucleotides 1279-3129 encode 
the activation domain of p300 core. 
ATGAGTGACTCTGCAGATAAGCCTATTGACAATGATGCAGAAGGGGTCTGGA 
GCCCCGACATTGAGCAGAGCTTTCAGGAAGCCTTGGCTATCTATCCACCATGCGGG 
AGGAGGAAAATCATCTTATCAGACGAAGGCAAGATGTATGGTAGGAATGAATTGAT 
AGCCAGATACATCAAACTCAGGAC AGGGAAGACGAGGACCAGAAAACAGGTGTCT 
AGTCACATTCAGGTTCTTGCCAGAAGGAAATCTCGTGATTTTCATTCCAAGCTAAAG 
GATCAGACTGCAAAGGAT AAGGCCCTGCAGCACATGGCC GCCATGTCGTCAGCCCA 
GATCGTCTCGGCCACTGCCATTCACAACAAGCTGGGGCTGCCT GGGATCCCACGCCC 
CACCTTCCCGGGGGCGCCGGGGTTCTGGCCAGGAATGATACAAACAGGGCAGCCTG 
GATCTTCACAAGACGTCAAGCCCTTTGTGCAGCAGGCCTACCCCATCCAGCCAGCA 
GTCACGGCCCCCATTCCAGGGTTTGAACCTGCGTCAGCCCCAGCTCCCTCGGTCCCA 
GCCTGGCAGGGCCGCTCCATTGGCACAACCAAACTTCGCCTGGTGGAATTCTCAGCT 
TTCCTTGAACAGCAGCGAGACCCAGACTCGTACAACAAACACCTCTTCGTGCACATC 
GGGCACGCCAACCATTCTTACAGTGACCCATTGCTCGAATCAGTGGACATTCGTCAG 
ATTTATGACAAATTTCCTGAAAAGAAAGGTGGCTTAAAGGAACTGTTTGGAAAGGG 
CCCTCAAAATGCCTTCTTCCTCGTAAAATTCTGGGCTGATTTAAACTGCAATATTCA 
AGACGATGCCGGGGCTTTTTATGGCGTAACCAGTCAGTATGAGAGTTCTGAAAATA 
TGACAGTCACCTGCTCCACCAAAGTTTGCTCCTTTGGGAAGCAAGTAGTAGAAAAA 
GTAGAGACGGAATACGCAAGGTTTGAGAATGGCCGATTTGTCTACCGAATAAACCG 
CTCCCCAATGTGTGAATATATGATCAACTTCATCCACAAGCTCAAACACTTACCAGA 
GAAATATATGATGAACAGTGTTTTGGAAAACTTCACAATTTTATTGGTGGTAACAAA 
CAGGGATACACAAGAAACTCTCCTGTGCATGGCCTGTGTATTTGAAGTTTCAAATAG 
TGAACATGGAGCACAGCATCATATTTACAGGCTTGTAAAGGACCCCATCGCCGGCA 
GCAAGGCCAGCCCCAAGAAGAAGAGGAAGGTGGGCAGGGCCATTTTCAAACCAGA 
AGAACTACGACAGGCACTGATGCCAACTTTGGAGGCACTTTACCGTCAGGATCCAG 
AATCCCTTCCCTTTCGTCAACCTGTGGACCCTCAGCTTTTAGGAATCCCTGATTACTT 
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TGATATTGTGAAGAGCCCCATGGATCTTTCTACCATTAAGAGGAAGTTAGACACTGG 
ACAGTATCAGGAGCCCTGGCAGTATGTCGATGATATTTGGCTTATGTTCAATAATGC 
CTGGTTATATAACCGGAAAACATCACGGGTATACAAATACTGCTCCAAGCTCTCTGA 
GGTCTTTGAACAAGAAATTGACCCAGTGATGCAAAGCCTTGGATACTGTTGTGGCA 

GAAAGTTGGAGTTCTCTCCACAGACACTGTGTTGCTACGGCAAACAGTTGTGCACA 

ATACCTCGTGATGCCACTTATTACAGTTACCAGAACAGGTATCATTTCTGTGAGAAG 
TGTTTCAATGAGATCCAAGGGGAGAGCGTTTCTTTGGGGGATGACCCTTCCCAGCCT 
CAAACTACAATAAATAAAGAACAATTTTCCAAGAGAAAAAATGACACACTGGATCC 
TGAACTGTTTGTTGAATGTACAGAGTGCGGAAGAAAGATGCATCAGATCTGTGTCCT 
TCACCATGAGATCATCTGGCCTGCTGGATTCGTCTGTGATGGCTGTTTAAAGAAAAG 
TGCACGAACTAGGAAAGAAAATAAGTTTTCTGCTAAAAGGTTGCCATCTACCAGAC 

TTGGCACCTTTCTAGAGAATCGTGTGAATGACTTTCTGAGGCGACAGAATCACCCTG 
AGTCAGGAGAGGTCACTGTTAGAGTAGTTCATGCTTCTGACAAAACCGTGGAAGTA 
AAACCAGGCATGAAAGCAAGGTTTGTGGACAGTGGAGAGATGGCAGAATCCTTTCC 
ATACCGAACCAAAGCCCTCTTTGCCTTTGAAGAAATTGATGGTGTTGACCTGTGCTT 
CTTTGGCATGCATGTTCAAGAGTATGGCTCTGACTGCCCTCCACCCAACCAGAGGAG 
AGTATACATATCTTACCTCGATAGTGTTCATTTCTTCCGTCCTAAATGCTTGAGGACT 
GCAGTCTATCATGAAATCCTAATTGGATATTTAGAATATGTCAAGAAATTAGGTTAC 
ACAACAGGGCATATTTGGGCATGTCCACCAAGTGAGGGAGATGATTATATCTTCCA 

TTGCCATCCTCCTGACCAGAAGATACCCAAGCCCAAGCGACTGCAGGAATGGTACA 
AAAAAATGCTTGACAAGGCTGTATCAGAGCGTATTGTCCATGACTACAAGGATATT 

TTTAAACAAGCTACTGAAGATAGATTAACAAGTGCAAAGGAATTGCCTTATTTCGA 

GGGTGATTTCTGGCCCAATGTTCTGGAAGAAAGCATTAAGGAACTGGAACAGGAGG 
AAGAAGAGAGAAAACGAGAGGAAAACACCAGCAATGAAAGCACAGATGTGACCA 

AGGGAGACAGCAAAAATGCTAAAAAGAAGAATAATAAGAAAACCAGCAAAAATAA 
GAGCAGCCTGAGTAGGGGCAACAAGAAGAAACCCGGGATGCCCAATGTATCTAAC 

GACCTCTCACAGAAACTATATGCCACCATGGAGAAGCATAAAGAGGTCTTCTTTGT 

GATCCGCCTCATTGCTGGCCCTGCTGCCAACTCCCTGCCTCCCATTGTTGATCCTGAT 
CCTCTCATCCCCTGCGATCTGATGGATGGTCGGGATGCGTTTCTCACGCTGGCAAGG 
GACAAGCACCTGGAGTTCTCTTCACTCCGAAGAGCCCAGTGGTCCACCATGTGCATG 
CTGGTGGAGCTGCACACGCAGAGCCAGGAC (SEQ ID NO: 9). 
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CLAIMS 


1; A method for one or more of increasing culture density, increasing thickness, and 
promoting anchorage-independent cell growth of a metazoan cellular biomass comprising: 

a. culturing a metazoan cellular biomass in a cultivation infrastructure; and 

b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a 


homolog thereof in the cellular biomass. 


2. The method of claim 1, wherein activating the TEAD protein comprises increasing 


cellular expression of the TEAD protein. 


3. The method of claim 2, wherein increasing cellular expression of the TEAD protein 
comprises introducing into the cells of the cellular biomass a polynucleotide sequence encoding 


the TEAD protein. 


4. The method of claim 1, wherein activating the TEAD protein comprises increasing 
cellular expression of a fusion protein comprising a DNA binding domain (DBD) derived from 


the TEAD protein and a transcriptional activation domain (TAD). 


5. The method of claim 4, wherein increasing cellular expression of the fusion protein 
comprises introducing into the cells of the cellular biomass a polynucleotide sequence encoding 


the fusion protein. 


6. The method of any one of claims 1-4, wherein the TEAD protein is TEADI, TEAD2, 
TEAD3, or TEAD4. 


Tá The method of claim 4 or 5, wherein the fusion protein comprises the DBD derived from 


TEADI, TEAD2, TEAD3, and/or TEAD4. 


8. The method of any one of claims 4, 5, and 7, wherein the TAD of the fusion protein is a 


TAD derived from VP16, Tax, Tat, E1A, p300, and/or MyoD. 


9. The method of any one of claims 1-8, wherein the cellular biomass is adherent to a 
substrate. 
10. The method of claim 9, wherein the substrate is impermeable. 
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11. The method of claim 10, wherein activating the TEAD protein in the cells of the cellular 
biomass is carried out to provide a thickness of about 10 um to about 2 mm to the cellular 
biomass when measured as a minimum distance between a basal plane of the cellular biomass 


and an apical plane of the cellular biomass. 
12. The method of claim 9, wherein the substrate is permeable. 


13. The method of claim 12, wherein activating the TEAD protein in the cells of the cellular 
biomass is carried out to provide a thickness of about 10 um to about 2 mm to the cellular 
biomass when measured as a fraction of a minimum distance between a basal plane of the 


cellular biomass and an apical plane of the cellular biomass. 


14. The method of any one of claims 1-8, wherein the cellular biomass is a self-adherent 


aggregate. 


15. The method of claim 14, wherein activating the TEAD protein in the cells of the cellular 
biomass is carried out to provide a thickness of about 10 um to about 2 mm to the cellular 
biomass when measured as a fraction of a minimum distance between opposing apical planes of 


the cellular biomass. 


16. The method of any one of claims 1-15, wherein the volume of the cellular biomass is 


greater in comparison to a cellular biomass cultured in absence of the activating step. 


17. The method of any one of claims 1-16, wherein the volume of the cultivation 
infrastructure is reduced in comparison to a cellular biomass cultured in absence of the 


activating step. 


18. The method of any one of claims 1-17, wherein the cellular biomass comprises cells from 


a livestock, poultry, game, or aquatic species. 


19. The method of any one of claims 1-18, wherein the cellular biomass comprises myogenic 
cells. 
20. The method of claim 19, wherein the myogenic cells are natively myogenic cells. 
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21. The method of claim 20, wherein the natively myogenic cells are myoblasts, myocytes, 
satellite cells, reserve cells, muscle derived stem cells, mesenchymal stem cells, myogenic 


pericytes, or mesoangioblasts. 


22. The method of claim 19, wherein the myogenic cells are non-native myogenic cells 


expressing one or more myogenic transcription factors. 


23. The method of claim 22, wherein the non-native myogenic cells are pluripotent stem 


cells expressing one or more myogenic transcription factors. 


24. The method of claim 23, wherein the pluripotent stem cells are embryonic stem cells or 


induced pluripotent stem cells. 


25. The method of any one of claims 1-24, wherein the cells are modified to express one or 


more myogenic transcription factors. 


26. The method of any one of claims 22-25, wherein the one or more myogenic transcription 
factors are selected from the group consisting of: MYOD1, MYOG, MYF5, MYF6, PAX3, 


PAX7, homologs, paralogs, orthologs, and genetic variants thereof. 


27. The method of any one of claims 1-26, wherein the cells are modified to express Yes- 
Associated Protein 1 (YAP1) or homologs thereof, and/or Transcriptional co-Activator with 
PDZ-binding motif (TAZ) or homologs thereof. 


28. The method of any one of claims 1-27, wherein the cells comprise a loss-of-function 
mutation in one or more genes encoding Mps One Binder kinase activator 1 (MOB1) or 
homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs thereof, Large 
Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs thereof, 
Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage Stimulating 2 
(MST2) kinase or homologs thereof. 


29. ` The method of any one of claims 1-28 for increasing culture density, wherein activating 
the TEAD protein in the cells of the cellular biomass is carried out to provide a culture density 


of about 10° cell/mL to about 10!° cells/mL. 


72 


WO 2021/092587 PCT/US2020/059744 


30. The method of any one of claims 1-28 for increasing culture density, wherein activating 
the TEAD protein in the cells of the cellular biomass is carried out to provide a culture density 


of about 1 g/L to about 1000 g/L. 


31. The method of any one of claims 1-30, wherein the cellular biomass is an edible cellular 
biomass. 
32. The method of any one of claims 1-30, wherein the cellular biomass is a therapeutic 


cellular biomass. 


33. The method of any one of claims 1-32, wherein the method is carried out without adding 


serum to culture medium. 


34. The method of any one of claims 1-33 for promoting anchorage-independent cell growth, 


wherein the cultivation infrastructure comprises a hydrogel or liquid cell culture media. 


35. The method of any one of claims 1-34 for promoting anchorage-independent cell growth, 


wherein the rate of proliferation of the cells of the cellular biomass is increased. 
36. The method of claim 35, wherein the rate of proliferation is increased by about 5-1000%. 


37. An ex vivo method for producing edible metazoan cellular biomass, the method 
comprising: 

a. culturing a metazoan cellular biomass in a cultivation infrastructure; 

b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a homolog 
thereof in the cellular biomass to obtain an expanded cellular biomass; 

c. inducing myogenic differentiation of the expanded cellular biomass by activating one or 
more myogenic transcription factors, wherein the differentiated cells form myocytes and 
multinucleated myotubes; and 

d. culturing the myocytes and myotubes to generate skeletal muscle fibers, thereby producing 


edible metazoan cellular biomass. 


38. The method of claim 37, wherein activating the TEAD protein comprises increasing 


cellular expression of the TEAD protein. 
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39. The method of claim 38, wherein increasing cellular expression of the TEAD protein 
comprises introducing into the cells of the cellular biomass a polynucleotide sequence encoding 


the TEAD protein. 


40. The method of claim 37, wherein activating the TEAD protein comprises increasing 
cellular expression of a fusion protein comprising a DNA binding domain (DBD) derived from 


the TEAD protein and a transcriptional activation domain (TAD). 


41. The method of claim 40, wherein increasing cellular expression of the fusion protein 
comprises introducing into the cells of the cellular biomass a polynucleotide sequence encoding 


the fusion protein. 


42. The method of any one of claims 37-40, wherein the TEAD protein is selected from the 
group consisting of: TEAD1, TEAD2, TEAD3, and TEAD4. 


43. ` The method of claim 40 or 41, wherein the fusion protein comprises the DBD derived 
from TEAD1, TEAD2, TEAD3, and/or TEAD4. 


44. The method of any one of claims 40, 41, and 43, wherein the TAD of the fusion protein 
is a TAD derived from VP16, Tax, Tat, E1A, p300, and MyoD. 


45. The method of any one of claims 37-44, wherein activating the TEAD protein in the 
cellular biomass is carried out to provide a culture density of about 10° cell/mL to about 1019 


cells/mL. 


46. The method of any one of claims 37-44, wherein activating the TEAD protein in the 


cellular biomass is carried out to provide a culture density of about 1 g/L to about 1000 g/L. 


47. The method of any one of claims 37-46, wherein activating the TEAD protein in the 
cellular biomass is carried out to provide a thickness of about 10 um to about 2 mm to the 


cellular biomass. 


48. ` The method of any one of claims 37-47, wherein, in the step of inducing myogenic 
differentiation, the one or more myogenic transcription factors are selected from the group 
consisting of: MYODI, MYOG, MYF5, MYF6, PAX3, PAX7, homologs, paralogs, orthologs, 


and genetic variants thereof. 
74 


WO 2021/092587 PCT/US2020/059744 


49. ` The method of any one of claims 37-48, wherein, in the step of inducing myogenic 
differentiation, activating one or more myogenic transcription factors comprises increasing 
cellular expression of the one or more myogenic transcription factors or contacting the expanded 


cellular biomass with the one or more myogenic transcription factors. 


50. The method of any one of claims 37-49, wherein the cellular biomass comprises cells 


from a livestock, poultry, game, or aquatic species. 


51. The method of any one of claims 37-50, wherein the cellular biomass comprises 


myogenic cells. 
52. The method of claim 51, wherein the myogenic cells are natively myogenic cells. 


53. The method of claim 52, wherein the natively myogenic cells are myoblasts, myocytes, 
satellite cells, reserve cells, muscle derived stem cells, mesenchymal stem cells, myogenic 


pericytes, or mesoangioblasts. 


54. The method of claim 51, wherein the myogenic cells are non-native myogenic cells 


expressing one or more myogenic transcription factors. 


55. The method of claim 54, wherein the non-native myogenic cells are pluripotent stem 


cells expressing one or more myogenic transcription factors. 


56. The method of claim 55, wherein the pluripotent stem cells are embryonic stem cells or 


induced pluripotent stem cells. 


57. The method of any one of claims 37-56, wherein the cells are modified to express one or 


more myogenic transcription factors. 


58. The method of any one of claims 54-57, wherein the one or more myogenic transcription 
factors are selected from the group consisting of: MYOD1, MYOG, MYF5, MYF6, PAX3, 
PAX7, paralogs, orthologs, and genetic variants thereof. 


59. The method of any one of claims 37-58, wherein the cells are modified to express Yes- 
Associated Protein 1 (YAP1) or homologs thereof, and/or Transcriptional co-Activator with 


PDZ-binding motif (TAZ) or homologs thereof. 
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60. The method of any one of claims 37-59, wherein the cells comprise a loss-of-function 
mutation in one or more genes encoding Mps One Binder kinase activator 1 (MOB1) or 
homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs thereof, Large 
Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs thereof, 
Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage Stimulating 2 
(MST2) kinase or homologs thereof. 


61. The method of any one of claims 37-60 wherein the method is carried out without adding 


serum to culture medium. 


62. ` A cellular biomass comprising cells of a metazoan species comprising a polynucleotide 
sequence encoding a fusion protein, wherein the fusion protein comprises a DNA binding 
domain (DBD) derived from a TEAD protein or a homolog thereof and a transcriptional 


activation domain (TAD). 


63. The cellular biomass of claim 62, wherein the TEAD protein is TEAD1, TEAD2, 
TEAD3, or TEAD4. 


64. The cellular biomass of claim 62 or 63, wherein the fusion protein comprises the DBD 
derived from TEAD1, TEAD2, TEAD3, and/or TEAD4. 


65. The cellular biomass of any one of claims 62-64, wherein the TAD of the fusion protein 


is a TAD derived from a transcriptional activator listed in Table 2. 


66. The cellular biomass of any one of claims 62-65, wherein the TAD of the fusion protein 


is a TAD derived from VP16, Tax, Tat, E1A, p300, and/or MyoD. 


67. The cellular biomass of any one of claims 62-66, wherein the cellular biomass comprises 


cells from a livestock, poultry, game, or aquatic species. 


68. ` The cellular biomass of any one of claims 62-67, wherein the cellular biomass comprises 


myogenic cells. 


69. ` The cellular biomass of claim 68, wherein the myogenic cells are natively myogenic 


cells. 
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70. The cellular biomass of claim 69, wherein the natively myogenic cells are myoblasts, 
myocytes, satellite cells, reserve cells, muscle derived stem cells, mesenchymal stem cells, 


myogenic pericytes, or mesoangioblasts. 


71. The cellular biomass of claim 68, wherein the myogenic cells are non-native myogenic 


cells expressing one or more myogenic transcription factors. 


72. The cellular biomass of claim 71, wherein the non-native myogenic cells are pluripotent 


stem cells expressing one or more myogenic transcription factors. 


73. The cellular biomass of claim 72, wherein the pluripotent stem cells are embryonic stem 


cells or induced pluripotent stem cells. 


74. The cellular biomass of any one of claims 62-73, wherein the cells are modified to 


express one or more myogenic transcription factors. 


75. The cellular biomass of any one of claims 71-74, wherein the one or more myogenic 
transcription factors are selected from the group consisting of. MYOD1, MYOG, MYF5, MYF6, 
PAX3, PAX7, homologs, paralogs, orthologs, and genetic variants thereof. 


76. The cellular biomass of any one of claims 62-75, wherein the cells are modified to 
express Yes-Associated Protein 1 (YAP1) or homologs thereof, and/or Transcriptional co- 


Activator with PDZ-binding motif (TAZ) or homologs thereof. 


77. The cellular biomass of any one of claims 62-76, wherein the cells comprise a loss-of- 
function mutation in one or more genes encoding Mps One Binder kinase activator 1 (MOB1) or 
homologs thereof, Large Tumor Suppressor 1 (LATS1) kinase or homologs thereof, Large 
Tumor Suppressor 2 (LATS2) kinase or homologs thereof, WW45 or homologs thereof, 
Macrophage Stimulating 1 (MST1) kinase or homologs thereof, and Macrophage Stimulating 2 
(MST2) kinase or homologs thereof. 


78. The method of any one of claims 1-61, wherein the TEAD protein is selected from the 
group consisting of SEQ ID NOS: 4, 6, and 12-23 or an amino acid sequence that is at least 
70%, 75%, 80%, 85%, 90%, 95%, or 99% identical to SEQ ID NOS: 4, 6, and 12-23. 
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79. The cellular biomass of any one of claims 62-77, wherein the TEAD protein is selected 
from SEQ ID NOS: 4, 6, 12-23 or an amino acid sequence that is at least 70%, 75%, 80%, 85% 
90%, 95%, or 99% identical to SEQ ID NOS: 4, 6, and 12-23. 


2 


80. A fusion protein comprising a DNA Binding Domain (DBD) derived from one or more 


TEAD proteins and a Transcriptional Activation Domain (TAD). 


81. The fusion protein of claim 80, wherein the fusion protein comprises the DBD derived 


from TEAD1, TEAD2, TEAD3, and/or TEAD4. 


82. The fusion protein of claim 80, wherein the fusion protein comprises the DBD derived 
from SEQ ID NOS: 4, 6, 12-23 or an amino acid sequence that is at least 70%, 75%, 80%, 85% 
90%, 95%, or 99% identical to SEQ ID NOS: 4, 6, and 12-23. 


> 


83. The fusion protein of claim 80, wherein the TAD of the fusion protein is a TAD derived 


from a transcriptional activator listed in Table 2. 


84. The fusion protein of claim 80, wherein the TAD of the fusion protein is a TAD derived 
from VP16, Tax, Tat, E1A, p300, and/or MyoD. 


85. The fusion protein of claim 80, wherein the TAD of the fusion protein is not derived 


from VP16. 


86. The fusion protein of claim 80, wherein the TAD of the fusion protein is a TAD derived 
from SEQ ID NO: 2. 


87. The fusion protein of claim 80, further comprising a linker. 


88. The fusion protein of claim 87, wherein the linker comprises the amino acid sequence set 
forth in SEQ ID NO: 1 or an amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 
95%, or 99% identical to SEQ ID NO: 1. 


89. ` AÁ fusion protein comprising the amino acid sequence set forth in SEQ ID NO: 10 or an 
amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical to SEQ 
ID NO: 10. 
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90. ` AÁ fusion protein encoded by the nucleic acid sequence set forth in SEQ ID NO: 8 ora 
nucleic acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical to SEQ 
ID NO: 8. 


91. ` A fusion protein comprising the amino acid sequence set forth in SEQ ID NO: 11 or an 
amino acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical to SEQ 
ID NO: 11. 


92. ` A fusion protein encoded by the nucleic acid sequence set forth in SEQ ID NO: 9 ora 
nucleic acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, or 99% identical to SEQ 
ID NO: 9. 
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INTERNATIONAL SEARCH REPORT Tatematiðnal application No. 


PCT/US 20/59744 


Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet) 


1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was 
carried out on the basis of a sequence listing: 


forming part of the international application as filed: 


x in the form of an Annex C/ST.25 text file. 


C] on paper or in the form ofan image file. 


furnished together with the international application under PCT Rule 13zer. 1(a) for the purposes of international search 
only in the form of an Annex C/ST.25 text file. 


furnished subsequent to the international filing date for the purposes of international search only: 


H in the form of an Annex C/ST.25 text file (Rule 13762 1(a)). 


on paper or in the form of an image file (Rule 13¢er.1(b) and Administrative Instructions, Section 713). 


In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 


3. Additional comments: 


Form PCT/ISA/210 (continuation of first sheet (1)) (July 2019) 


INTERNATIONAL SEARCH REPORT International application No. 
PCT/US 20/59744 


Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 


This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 


1. C] Claims Nos.: 


because they relate to subject matter not required to be searched by this Authority, namely: 


2. |] Claims Nos.: 


because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 


3. X Claims Nos.: 8-36, 44-61, 65-79 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


Box No. IHI Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid. 


Group |, claims 1-7, 37-43, directed to a method for one or more of increasing culture density, increasing thickness, and promoting 
anchorage-independent cell growth of a metazoan cellular biomass, or an ex vivo method for producing edible metazoan cellular 
biomass. 

Group 11, claims 62-64, directed to a cellular biomass comprising cells of a metazoan species. 


Group 111, claims 80-92, directed to a fusion protein. 


: C] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 


As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 
additional fees. 


As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 


No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted 
to the invention first mentioned in the claims; it is covered by claims Nos.: 
1-7, 37-43 


Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the 
payment of a protest fee. 


The additional search fees were accompanied by the applicant’s protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 


No protest accompanied the payment of additional search fees. 
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Continuation of Box Ill: Observations where unity of invention is lacking: 


The inventions listed as Groups I-III do not relate to a single special technical feature under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons: 


Special technical features: 


Group 1 has the special technical feature of culturing a metazoan cellular biomass in a cultivation infrastructure, and activating a 
Transcriptional Enhanced Associate Domain (TEAD) protein or a homolog thereof in the cellular biomass, that is not required by Group II 
or IH. 


Group 1! has the special technical feature of a composition comprising or consisting of a cellular biomass, that is not required by Group | 
or 111. 


Group Ill has the special technical feature of a composition comprising or consisting of a fusion protein, that is not required by Group | or 
1. 


Common technical features: 


Groups 1-111 share the common technical feature of a cellular biomass comprising cells of a metazoan species, and a fusion protein 
comprising a DNA Binding Domain (DBD) derived from one or more TEAD proteins and a Transcriptional Activation Domain (TAD). 


However, these shared technical features do not represent a contribution over prior art, because these shared technical features are 
previously made obvious by WO 2018/208628 A1 to Memphis Meats, Inc. (hereinafter 'MMI") in view of an article entitled "Mammalian 
Tead proteins regulate cell proliferation and contact inhibition as transcriptional mediators of Hippo signaling” by Ota et al. 
(Development, December 2008, Vol 135, No 24, pp 4059-4069) (hereinafter 'Ota'), and an article entitled "TEAD/TEF transcription 
factors utilize the activation domain of YAP65, a Src/Yes-associated protein localized in the cytoplasm" by Vassilev et al. (Genes & 
Development, 15 May 2001, Vol 15, No 10, pp 1229-1241), (hereinafter 'Vassilev'). 


MMI discloses a method for one or more of increasing culture density, increasing thickness (Abstract- "methods to increase the culture 
density and/or thickness of a cellular biomass in a cultivation infrastructure"), and promoting anchorage-independent cell growth of a 
metazoan cellular biomass (Abstract- "promote anchorage-independent growth of a cellular biomass in a cultivation infrastructure"; claim 
1- “culturing a metazoan cellular biomass in a cultivation infrastructure") comprising: 

a. culturing a metazoan cellular biomass in a cultivation infrastructure (claim 1- “culturing a metazoan cellular biomass in a cultivation 
infrastructure"); but does not teach the method comprises 

b. activating a Transcriptional Enhanced Associate Domain (TEAD) protein or a homolog thereof in the cellular biomass. 

However, MMI teaches the method comprises inhibiting the HIPPO signaling pathway by activating YAP1 (Abstract- "inhibiting the 
HIPPO signaling pathway, for example, by activating YAP1...in the cellular biomass") via use of a transcriptional activator (para [0113] 
"the dCas9 protein can be fused to a transactivation domain of a transcription factor or a transcriptional activator and the fusion protein 
can be used to drive transcriptional activation of the endogenous YAPI gene"). 

Ota discloses that TEAD proteins regulate cell growth and proliferation through Hippo signaling and YAP1 (Abstract- "Tead proteins 
regulate cell proliferation by mediating Hippo signaling. In NIH3T3 cells, cell density and Hippo signaling regulated the activity of 
endogenous Tead proteins by modulating nuclear localization of a Yki homolog, Yap1, and the resulting change in Tead activity altered 
cell proliferation. Tead2-VP16 mimicked Yap1 overexpression, including increased cell proliferation, reduced cell death, promotion of 
EMT, lack of cell contact inhibition...Growth-promoting activities of various Yap1 mutants correlated with their Tead-co-activator 
activities. Tead2-VP16 and Yap1 regulated largely overlapping sets of genes... Strong nuclear accumulation of Yap1 and 
Tead1...correlating with requirements of Tead1 for proliferation... mammalian Tead proteins regulate cell proliferation and contact 
inhibition as a transcriptional mediator of Hippo signaling"). Since Ota teaches that TEAD is required for cell proliferation through HIPPO 
signaling and YAP1, it would have been obvious to one of ordinary skill in the art, to have combined the teachings of MMI with Ota and 
used activation of TEAD to increase culture density or thickness, using routine experimentation. 


MMI and Ota do not specifically teach wherein activating the TEAD protein comprises increasing cellular expression of a fusion protein 
comprising a DNA binding domain (DBD) derived from the TEAD protein and a transcriptional activation domain (TAD). 

Vassilev teaches that the DNA binding and transcriptional activation domains of TEAD are required for TEAD dependent transcriptional 
activities (page 1234, 001. 1, para 1- "TEAD-dependent transcription in vivo required YAP protein with a functional TEAD binding domain 
as well as a TEAD protein with a functional DNA binding domain"). Since MMI teaches a fusion protein comprising a transcriptional 
activator to enhance the activation of YAP1 (para [00113]- "fused to a transactivation domain of a transcription factor or a transcriptional 
activator and the fusion protein can be used to drive transcriptional activation of the endogenous YAPI gene"), it would have been 
obvious to one of ordinary skill in the art, to have combined the teachings of MMI in view of Ota with Vassilev and optimized the fusion 
protein disclosed by MMI to have a DNA binding domain of TEAD, using routine experimentation, in order to activate YAP 1 in cells of a 
biomass. 


As the technical features were known in the art at the time of the invention, they cannot be considered special technical features that 
would otherwise unify the groups. 


Therefore, Group I-III inventions lack unity under PCT Rule 13 because they do not share the same or corresponding special technical 
feature. 


Continuation of Item 4 above: Claims 8-36, 44-61, 65-79 are held unsearchable because they are dependent claims and are not drafted 
in accordance with the second and third sentences of Rule 6.4(a). 
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